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,1 • r THE IMPACT OF MICROCOMPUtERS 

Challanae Of tha Chip 

Uttle moro i\m\\ d(}, imn(M\i?l^l oftloulfttor^ apal't tjio demise of 

Ihe slklQ rulQ.iOtlier oA^JiiAltloHlo follow wero the mfttheniRlleftl tables 
UHod bv ail 8liKlent8 for.flncliujs squares,, rqots, roclprooals, 16^^, and trig 
.r«tlop;1t Is a strange Irony that an order placed by a Japanese calculator 
nianufaotuiieriset In motion the research that-was^to lead the Intel 
Corppqitlon In 1971 to succoo^l In produclngv-oA ja single chip, the 
circuitry t*?) perform these arithmetic l>mctlohs, And' so the calculator 
which iuW briefly heralded changes in mathematics teaching is. In turn, 
being s'uppinnted by 'mfichlnes tluit may change the very nfjturo of the 
odiioational system' (Clark^, quoted In Maddison. 1983;17), 

The first computer on a.chip---tlio*Altair microconvDm^ 
on the market in kit form i?M975. By 1 977 companiesifiko CprnmcKlore. 
Apple, and Radio Shack;|||iJUnitod. States of Amorli^f hj)d produced . 
their, first models gf wii||5p^^^^^ called the personal 

' computer. Many other comjftrik thejmarket in the following 

years, familiar names HHe AtarUjiWe'^^^ Instruments in'th^, United- 
Sfates and., in Britiiin. Acorn^ t&#»'s BBC and 'Electron 

. microcomputers j. Rpsoarch Machines Limited, and Sinclaif> In 1981 
the largest computer company in the world. IBM, entct'ed th^ipcrsonal 
computer market, which indicatedir^the impfict microcomputers were 
^ having,^; the business, edii^ation. and hdmS Tield^. SiJch vyas the 
/continjay impact that, in JaCT!j»ry^98 nominated the 

comi^pr^!^ 'greatest influence for gD6d or eyir 

fpr this^^^B^fweding year.' / '/ ' ^ 

^'^^^ ii^" ^^^^ impact of the microconjiputer in the classroom? 
Caelli;^K9). while noting the implicatiJins^^f^^ of what he 

called '^^microcomputer revolution. rejbortodTno revolutio taking 
place in Australian classrooms. Three yeai^ ^ 1 982a: 1 ) 

observed that *the average Austral kii c|^room i^ }argely 
untouched by the impact of the cbriipufer'. HtfWit^pr/interest'm use 
'Sf. computers in schools and infrfrWioi^'^tec^^^ 
1983-84. tojudge from computer^Jp^ 

As is detailed in . the chapters^^^^Si ^^^nv. the Comitionwealth 
Schools^Cdrhmission (1983a) urge^^ 



' AuHtriilia'H fiitnrpi hoth mujor pollilgHl partimi mmie pre-el^gtlon 
proiniNOH to niippon tlm HQ\m\H CommiHHlon'H i:egnmm^3iuliUionH; 
polioy initlnllvps on gonipiitorfl in Hgliools wero irnnounoisd bS^llTar^nt 
States; aiul n)<\|or roportfl wer§ piibllfiljed on gompiiter ecmgntlon; 
Computm in l^ldiwhtion (Shears nnci Viwk, 1983), Cmpum 
Mumion (South AiiHt!;<ina. Tprtiary Echiontlon ANithorit^ 1983)/ 
Tonvhinfh Imnin^i and Cpm/)i^/m' (Commonwg«hh Sghools 
Comml^ion, I9a3h). Othor signirioant ovpfUh also imHcntqd ^a 
qiiiokqnhig of huurqfit in niiurool(\Qtronig ami Inlbrmatlon teohnologlofl. 
The gonferonce ofthe Computei EduQallon'Qroup of Vietoria (CEOV) 
whs Qonchiotod m a nijtlonal Gonrtironco for the first time iiV \ 983; in the - 
same year tlio fIrst'Ausiralian Computer GongreHs was held; Teleeom 
\m grantod the gtvaheful t/estabiish a national videotex syslpm in 

" 1984; expnnde\l and new r^jguinr features on conipulors eonimoncod in 
nu\|or daily newspapers; iiew models of mioroconiputersVorg unvoileij; 

^ and Iho* fortunes of large coniput(j|' conipanigfl flugtunted as increasing 
Hums were spent on computing-equipment and software. 

The prgmiso of niicrocompulgrs Ibr 'sgiiools, according to some, is 
very groat. The availability of microcomputers iu th^ classroom, it is 
assorted, will jndividualize ini|tructiou, improv(3 basic literacy and 
numeracy skills, motivate reluctant students, and help those with special 
needs. In contrast to these* vjews, there arc others who wonder whether 
this new ei(citeh)ont Is not a litde familiar, \yoro not sihiilar promises 
made for the teaching machine and for prpgrammcd instruction? 
Therehi lies the challenge of the chip. Is it a tool ushering in new mocfes 
of learning, changing the very, way learners think, or is it another 

> educational innovation, a ne(;,ting enthusiasm, in ^me to be relegated to 
the shein Arc schools ajjiti teachers prepared for this new educational 

I tool? Wilj^the presenw'of cbmputers |end to widen divis'ions in the 
educational community? ' / ^ 

. One to warn of a backlash againsit coijiputer education is Scrivcn 
(1983). The possibility of such a backlash poses perhaps the greatest 

, challenge of the chip. Already there * arc more microcomputers in 
students' homes thai| in the schopls these students attend and, whilb 
much of education is the victim of fashion, current technological change 

•guarantees the computer a role Jor^rhicroelectronics technology has the 
potential'to permeate, to some^'degree, almost all fields of human 
endeavour' (Australia. jjCommitt-ee to Inquiry into Tedhnological 

. Change in Australia, 1 98^: fS). Any* backlash , against computer 
education, then, runs the risk of putting, schools even further out of step 
with what i^happening all, around.. / ' V 
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Anfltomy finer Prbrnla© of the Mltfro 

WhHt WHH U^vtiloiwl by \m\ Corpornllon In \m n Inrny-sgnlp 
Iniygrntml gli Qiili Q{Q\m\ on a tiny 'silicon \y«lVr or Phip, To this m\m 
piwyflslng unU*(CPU), popnlftrjy n nilQiopmgeHwr, wpre soon ^ 
'{\{\i\M wmmy Q\m\\\n or ulilps io hold the progrinn for drivlntj ll)«)^PU 
(Bossnnt et ul.. 1 98 1 )i Th« lnl^rgonn(?«Hon of \hm uhhis on « printed 
glrQult boind, ft nmthcir bonrd, witli Inpnt/otttpnt conneatlons for 

' nttnghlne pttrlphorni davlQes llke monltorfl, disk drives, or printers, 
makes np lodny's nilorogonipnter, . r ' > * . 
i Wlioi eNsentiftlly dIstlnplslKJS nijerogonipul^rs fronv larger 
^Qomputiirs (lulnloompnterN and mainlvanies) is that tlie sinpilu chip CPU 
for the micvouoninutor is snij^llor and choapor. Poonuso thiff Is a ggiiernl 

, purpose chip, It can lio mass produced with the r,eswU that 

' microprocessor cl\lps may be purchased for J\»st a few dollars, Today's 
microcomputers Iit schools aru based on a few poptdiu' microprocessors; 
llio (fur the MIorobeo and the TRS^SO, Models II and the 
6500 Horios (as in Apple, Atari, UUC, Comiiiodore, and Vie 20), or the 
8088 \for'the lUM'-PC). What makes for dllTpronces in microcouiputers 
is iu)w these microprocessors are combinJdVUh memory cpmpononts 
uud-^tliel' juput/outpiit circuitry— in other words,Mheir arohJ^tp<JtrffO>v 
Like any odibr computer, this general purpose oloctronio*ninchine, j 
die migrocomputor, can operate In tluoe phases at extremely high speech/ 
input: information is entered; processing; tlie Information is modijjied; 
output; part, or all, of the-inodlfiod information is displaycJr*"'' 

A microcomputer normahy comprises .fsparato components 
corresponding to those basic operations of input, prodossingvand output. 
Thus there is a keyboard for input, microprocessor and associated 
memory for processing, and a monitor or TV serpen for output. Other 
devices can be connected. Common are a disk drive or cassette recorder 
for additioiml storage, and a printer to. provide Ward copy, as it is called. 
Disk drive^ use flexible disks, often referred to as floppy disks, on whiqh 
information can be stored or retrieved in a similar way to.sound patterns 
on recdrds. A valuable guide to microcomputers generally, and more 

. specifically to micrbcomputer systems available in Australia, is 
Webster's (1983) Australian -Microcomputer Handbook (updated 
regularly). ; 

The microcomputer has been described as an 'imagination machine' 
or an 'almost anything machine' (Computer Solutions. 1:2-2). 
Toong and Gupta (1982:89) draw a memorable analogy: 

If the aircraft industry had evolved as spectacularly as the computer industry 
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^h'^li) (hp ^hihp In ^0 \\]\\]\m m fm pllnn^ nl I\ipI. 

T\]^ \m)w\\m nlM\irthi?i' ilavt)lopiMii(s, not in dig \\m 2^ ym\^ \M in \\\^ 
mi f^w, my, m tImniftiiQ, The i flQ^.lo pnulnp^ ih^ lirsl n\epiHl)ii-^H 
ghip to holtl H million hits of p(imp\ner memory— is n^flrly nm, \vhiph 
m^ftns smnll^fi ^vpn mor^ powerhil eomput^rs, For sghoolsi oth^r 
cluvelopmant^ have the potentinl to trunslbmi tlio loflrning t^nvimnmant 
mom ' wllunlly, 6m suah ^l^velopm^nl will he the ftv«ilflhility of 
porfhhl§, biuicjry-^powepd migrogomputersi whjQh^tiKlents will he «hly 
/to use «t sehool nml lU hornet Another will he the generfll use of 
. vitlqodlHeH in oonjnngtion with miprocompnlers, Alremly tlie Minn4pt« 
lUhioationnI Computing Consortiiim \\m prodnged Qonrsewnre hftsetl on 
the Apple mierobomputei' ami the Pioneer Laser Dlse system (Kehrberg 
niul Pollncli, PJH2). Yet nnoiher development will he prinierfi that enn ^ 
provide uopy of any of the 54 000 IVamen on ii videodise, thuN olTering 
lluv prpHpeel of Hloring and retrieving vast qnantities of toxtnal and' 
graphfaid information eaNily, Dovelopmenls hi networkHi too, will 
provide increased opportnnitien for commnnioationi hoih with dlHtanl 
ilalabaHcs and wiili Hlndenlfi In other countrien. A i^n lhor devolopniont is 
likely to he computer voice recognition, All thoNe developments will , 
hriag changes to the kind of inloraellonis heiween (encher und sludeiU, 
and between student and student, compared with those in non-^c*omp\itor 
or pro computer environments, 

» • • • 

Choosing MIcroccrmputera for Schoola 

Many schools are consiilering the purchase of microcomputers and 
vthcre is n bewildering selection of competing machines and models from 
whictr to choose, *Which to buy?" is a question oltcn heurd. 
Unfortunately there is no simple answon What is important to note is 
that microcomputers arc not like tolovisioii sets»» cassette recorders, or 
projectors, in that performance criteria used for purchasing those kinds 
of equipment are not as applicable when buying microcomputers. 
Software or courseware is the more important consideration. 
Realization of this means that the question schools should really be 
asking is *What computer software is wanted?' And to answer this 
question, the prior consideration is, *How are computers to be used in , 
schools?' Answers to those two questions will nearly always narrow the 
choice of a microniputer to a short list, A good rule of thumb is to decide 
on applications first, equipment second (Anderson, 1983a). 
This review of computing practice in Australian schools focuses 



4 




nuunly m H|nili^»iion§-fof eMamiile, itie mm mmmim 
\mmm^ ii^ tllAHK\ \M\Q)i Ww \m of mmm, 

fliurQ^iisi l^JH2). T\\m , t 

< memory (i^^rtain fipplipntlnni»"-t\ir in^iinni^e, woni pmt?^§§inft aiul 14100-- 
n^ti^ n p^rtflin mininuim mmm to nm); ^ . , , 

m^\\M tor inisii)^*!^ i5Hitli§s anrf most §yliool Hppliyittion^li v 

inipoiiitiu coii^ira^rftiipn for ^ri Mu^l^niii)* 

colour- (not 'nviulHlile fof nil i«krtiPompiu^f§~Hpin imponnni for mi 

ImiiiUMiiyii (if iMOBmnnuinii is in b Uaiglu, nnrijpulMr Iwn^urtg?^ ^^ut^h rt^i 
r.0{]() ni \H\m\\ nuiy bt^ r^quir^d mil \m\\M^ for ftll 
iniyro(!ifmpiiitii§)s - ^ 

Hoiiiul/Humio (vini^sH H^?ri)?i« mm^hin^**, tioiueliiues noi uVfiilnblMi wWyl» 
nii^lii tw a iimlliuiou fur ^^^rtnln ttpi)limOlon^)i \ 
, mm\ iW^My (ruf^rN lo of mm\ \m\ MppfiH?Hsmnw^r 
«^ofmhllliy- -Imporliuu for word nroo«*Nslng ftiul remlina HPpli«lflons)i 

ptsrlphi^ralJ^ (for ^Hompl^, wh^tlter ia vliNk ilrtv^ U m option -'^^JiWiniHl N • 
mm- Hlorflge luul rapiO reirievai, m in ^onl prnv?^?i§lnft or \}\\\mm 
nppliertiionN), ^ C 

A mM overview (if pop\iinr nilomoomputers nnd solUvnr^ In use jh 
HchoolH, ul lonst in the Uoilod SlntoN, In contitlnml hi WilHtims ^lul . 
Shrni^o ( 1 983). Moro \m\\\\ for Austrnhnii Nchools is n paper, '^Mioosiog 
your schooPH rnicrocomputor'. issued by the lUi/ahoth Ct^mputer 
Ccmro (1983) in Ilobaft. ,/ • . 

• • . . ■ V, 

structure and Scopa of Review 

Tl»o mnior title of thin review. ^Couipiilingju Schools', Is meant to 
reflect the dual ciuphasis adopted, Ph'stly, the locus is on c(,)ni|)Ull'Ug: 
that is, on applicivtions rather thau on conrputers as such, since 
coniputcr software or cours"eware is more important for schools than * 
computer hardware, Indeed, for most 'educational applicaUons, users « 
need never be awareofn particular machine's configuration. Secondly, 
the computer applications described are ones in use in classrooms 
around the country, and this is partly reflected, too, in the subtitle of the 
review. \ - . 

5 
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m \\]^ ujT^onH^n^i*^ in ^i^liiHiU: inw ih^ m^^^ ^H mivfi^^ii^HHifrf ii in 

iutlucncei^ ill i;Miii|Hitt^! tiiHli:^filjuH MVt^f^t^a^^ ^i<llMi^Uld|iy d^WtO(^(H^fU^ 

prat^^iu^ m i)v^rvi^5w of mm i\mUy\}\mm in AM?»ii*4!i^, M \m\\ \\w 

i lll^n^ii ot f-hfi|H^|ii \ fiiul S'jii vMiniHii^t^ m u^iitl in j^^hunU^ 
whtJihpr tur \mm^ Hbinii cMmiun^siJ5t Mr l^snininii wiih ur tvuin 
^H)in|uittiiii nvi\\m\ t\ mmm i\wm by ^'Un^ii^li^tin^ if^ rnns^ i»f 
.Hppli^'Htlun^ ^(i^H)Hni*fiiiil in m\\^yi\\^ mnm \\w mmm. 'i\\m \^ iti^ 
&mm> in pii^Nuntiiia Wxm m^^k^ y( poiiiHying fi pittuif? hiv^ 
m fU}iiviiy in viunpnun yiln^-niiunt ThiM^ ftr^ i-ifiiHinlv l^)^»:iiiiia uji |i»)inH 
iUivplopmi^nii*, ol whii'h \\w mm ^*ikm^\ in^-^t m\\\^W, Inn in mny 
m^lUHiU \\w iitiiivliy jii y^t to uik^ pltw^, 

Thp ttnid i^hnpin^i rnnlinf^i^ m^\^ in v^onnnit^r 

mlnimiion^ tn^ «ii)lumls oomputina a?* ii i^ olt^n i-ftlkl; A§ (m m \\\^ \m of 
nneimunnpiii^iN in,fciv>hooU i*^ i^in^^rn^d, m Many mm qu^i^tionii 
m^mm Ilun m\\ he poinieil lOi ^uul ih^ orMfun^^ntinn ol't'hupi^r 7 k 
m\ to liij^hli^ht iU^ wmi \)\ \\\m i\\m\U}m. 

\m\i\ i\ci\%\\i)\n\m{ii lu 'fionm, luii not an* Au?*nrtlii*u HUim m\i\ 
Teidioiio?<. A piuiicniiu tlllTitHiliy oncountiMtHl (hMMi^houi r^vi^vv 1^^ 
ihiU ilK) llolii Is changing ho lapidly dun i( \\m \m\\ liko hying to 
phoU)giaph w (m\ moving U\\0{. t<\im{i\\dmH it ih \\yi\m\ (hat (ho 
piiituros proNoniiul mmw pnulli'0 will hi* \m(\\\ Ui Iv^aclioiNi 
atlinlnihhaioiN, ami oiluMs with a piMri?fi?ii**nal \\\UHm In ^chooU 
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2' * : v SCHOOLS COMPUTI NG: 

OVERSEAS MODEliS'AND INF^LUENCES 

There are several developments overseas that have had a discernible 
influence on schools computing in Australia. Of those that might have 
been selected, five particular programs were chosen for inclusion here. 
Each represents a sigi^ificant development iq its own right; between 
them, they encompass a variety of models that either have already 
exerted some influence; on Australian developments, or have the 
potential to da so. 

For the most part, specific programs or projects are described rather^ 
than attempting to outline computer education for a country as a whole. 
ThusMn the United Kingdom, the focus is on two microelectronics 
education programs, the Micros in Schools Scheme, and the BBC. 
J^iteracy Project; while, in the United States, the case studies presented 
emphasize, on the one hand , developments in one school district and, on 
the other, developments across, a State. The exception, perhaps, is^ 
France which, as Shears and Dale (1983) point out in their useful 
survey of overseas developments, to a greater extent than either Great 
Britain or the United States can be seen to have a national educational 
computing policy of long standings even if only put into practice to a 
limited extent initially. In each cas^, the portrayals are described in 
terms of their impact, or potential jmpact, on schools computing in 
Australia. . 

Throughout the review, where the developments described are 
reported in the journal literature, reference details are given in the list of 
references; otherwise, where appropnate, names of institutions and 
addresses are provided in ,^he endnotes so that those interested may seek 
further infortnatiori. 

National Microelectronics Programs In England and 
Scotland 

In the United Kingdom there has been, and continues to be, strong 
support for computer education in schools.Tn view of developments in 
schools computing at the national level in Australia, the policies and 
programs that have evolved in Britain are of considerable interest, both 
because of our historic links and because o^ the innovative 
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development, teacher education initiatives, and the relationship of 
information technology to education. 

Microelectronics Education Programme (MEP) 

Tlj^ British Prime Minister, Mrs Thatehpr, in introducing the 
Microelectronics Education Pjogramme (MEP), said: 

Britain's greatest natural asset has' always been the inventive genius of its 
people. This is the asset which we must tap if we are to profit from advances 
• in technology. In microelectronics and information technology,, we must dcf 
everything to encourage and train pepple with the ability and skills needed to 
dgiign systems, write software, and develop new businesses and products,' 
(Cited in Inchley, 1982:3) 

TTius in 1980, the British Government launched MEP in England, 
Wales, and Northern Ireland, to prepare students *for life in a society in 
which devices and systems based on microelectronics are commonplace 
and. pervasive' (Great Britain. Department of Education arid Science, 
1981:1). The program, scheduled to run until 1986, has a projected 
total budget of £20m. 

The major ai^hk)f MEP are, first, to investigate the most appropriate 
ways to use computers as an aid to teaching and learning; and^ second, 
to introduce new topics into the curriculum (e.g. microelectronics in 
control technology, word processing, use of computers for information 
retrieval) either as part of existing subjects or as new disciplines. 
Initially the priority was for developmental work in secondary schools 
but the program was soon extended to include primary schools and; 
special'^ducation. ^ 

A highly innovative organization was developed, stfeering a path 
between a purely national operation on the one hand, and decentralized 
activities based on existing Local Education Authorities (LEAs) on the 
other. It was decided that two-thirds of MEP activities should be| 
regional and one-third national To implement regional activities, the 
10? LEAs in England, Wales, and Northern Irelanc^ere divided into; 
14 regions. This rather ingenious stratagem had the effect of respecting 
the autonomies of LEAs, and at the same time by-passing them. The 
administration of the national aspects of the program is provided by the 
Council for Educational Technology (GET) and six national co- 
ordinators, with assistance from the Schools Council. 

By the end of 1983, MEP had reached the half-way point of what is 
'8 • 




now planned as a six- year program. The CTirector, Richard Fothergill, in 
an interview with The Guardian (October 1,983), is reported as saying / 
that a major purpose of MEP has been achieved with mor^ than a tenOi/ 
of the total teaching force .having*completed courses upder its aegis^ 
(approximately 40,000 teachers), and many of the /others being 
influenced by the presence of microcomputers in schools. He noted, 
however, that preservice education for teachers was laggingNfa? 

behind. * f * . 

> Another major achievement, according to Fother^ll,* has been the ^ 
development of good software. By July 1 984, it is estimated that 1 000 
software packages will have been produced within MEPy Publishers, 
too, have been encouraged by MEP to enter the educatjbnal field, A 
particularly interesting development has been the chang^ln the kinds of 
computer programs produced. Early programs did .Jittle more than 
check students' responses to a limited range of questions. Then came 
simulations (inspired principally by the work at Chelsea College, ^ 
\University of London) which allowed students to manipulate variables 
\vA to note the resulting changes in the systems being modelled. The 
Icurrently approved programs are more of tjte type where stu^dents 
formulate their own questions. Looking ^6 the future, the MEP 
emphasis on software development is reported as likely to make greater 
use of languages like LOGO where students learn by teaching the 

computer. / 

There is close liaison between MEP' and other schemes, such as the 
Scottish Microelectronij:s Development Programme and the Micros in 
Schools Scheme, as well as with ^the BBC Literacy Project. ' 

Scottish Microelectronics Development Programme 
(SMDP) o / 

SMDP grew out of initiatives of the Scottish Education Department 
commenced in 1979. In" 1980 when MEP was announced, the 
Education Department/ in Scotland announced a similar but 
independent program. To acj^owledge its eariier origins, it is referred to 
as SMDP (Phase 2)/ 

While the main aims of SMDP parallel those of MEP in broad 
outline* the major emphasis of SMDP, as noted by Inchley (1982), is on 
the development of educational software, A 'two-tier' bank of computer 
software is being progressively built up at the headquarters in Glasgow. 
The top tier consists of supported programs, developed by SMDP staff 
or purchased from commercial suppliers. The programs at this level are 
judged to be valuable educationally and as meeting certain criteria of 

/ 



do(^umentation and technical expertise. The bottom tier contains 
programs donated from any source. These are not supported, and no 
guarantees concerning them are made. 

Inchley { 1 982) takes the view that the contributed library model may 
not be a useful one for state education departments (specifically 
Victpria), because much of the contributed software is of dubious value 
and its distribution takes up professional resources. A contrary 
vfewpoint, partly reflected in the^Frenph approach to teacher education, 
is that it may be usdTul for the professional development of teachers to 
contribute programs and to aim for the criteria of supported programs at 
the top level. ^ > • 

The Micros in Schools Scheme 

The British Department . of Industry announced itsJMicros, in Schools ' 
Scheme in 1981. Under this scheme, funds. were made available to 
LEAs to assist secondary schools to acquire microcomputers. Schools 
were, given the choice .between two'British machines, the BBC.Acom B 
and the Research Machines 380Z (Maddison, 1983). * 

In October 1982 the scheme was extended to primary schools. 
Schools could purchase on a pound-for-pound subsidy one of three ' 
British-made microcomputers: the BBC 'Acorn B, the Research 
Machines 480Z, or the Sinclair Research Spectrum (Education Dijgest, 
1983), The Prime Minister, Mrs Thatcher, again announced the 
scheme, thus indicating the priority afforded to microelectronics by the 
British Government: , ; 

I hope this scheme will mean that, by the end of 1984, every primary school 
has its own microcomputer and will be giving young people the experience 
they need with the technology of their future working and daily lives, (Cited 
in Education Digest, I983:i) 

One of the conditions of support is that two teacl^^from each school 
should undertake^ inservice training provide(^^^^EP (Inchley, 

Education and Information Technology 

The Council for Educational Technology (CET), noted above as 
providing administratjve support for MEP, has the charter to promote 
the application and development of educational technology in all sectors 
of Education and training. Thus CET is concerned with a broad range of 
applications including computers, the use of radio, television, and 
telephone, and Uie role of librarie^^^One of the current activities of CET 



'is to explore the potential of all aspects of videotex, and in particular 
'.British'Telfecom's Prestel system. 

■'■ ' ' •■ . :•• . o '■• . • ■•■ . : ■/ 

The BBC-Computer Literacy Pcpject v 

The impact that the^BBC Computer Literacy Project has had and is 
continuing to have"^n Britain makes this a development of Ayhich 
computer educators qlsev/here should be av/are. ' As^Maddison 
(1983:79) notes: ' ' ' ' A . ' _ 

The wide range of activities^tesources and transmission scne4uling ^ing 
devoted by the BBC to'public education in microelectronics and especially \ 
. comptlter awareness makes the Corporation's long-term commitment in this 
field the most extensivai-enterprisS of th« kind to be undertaken by a major 
^ broadcasting organization anywhere in the world. 

^The* BBC Computer Literacy Project is significant p schools 
computing in two respects. First, b^ause the ^microcomputer adopted 
for the 'prbject,has^een recomm^^ for use in schools by several 
States. Australia now has more BBC microcpmputers in schools than 
any other country after Britaih.,Second. since {he^televisio'n series which 
made the BBC microcomputer so well known -in Britaiii has been 
screened by the ABC. and the publications and computer courseware 
associated.*4t}i' the project are also becoming available, this project 
along with other concurrent developments is Achieving the same efFM; 
as in the United Kingdom, of raising gortimunity understanciing.cJf 

computers. \ 

The major features of the BBC Computer Literacy Project, as they 
relate to computing in schools in Austfalia. are discussed briefly 
below. 

The Television Series'' 

Precursors to the television series that providM^l^e major focus of the 
Computer Literacy Project were the BBC Horizon>K>&ram' *Now the 
Chips Are Down' and the three-part series 'The. Silicon Factor', both^of 
which were shown on ABC television and are reasonably widely 

known. ^ ' Wtii^ 

Screened in all States during 1983 was the first of two ten-part BBC 
television series The Computer Programme' (Note /I). The ten 
programs comprising the series (It's Happening now. One thing after 
*' Another. Talking to a Machine. It's on the Computer. The New Media. 
Sounds and Moving Pictures. Let's Pretend. The thinking Machine. In 
Cond-ol. Things to Come) are.designed for ;several audiences. First. 



there is the wider community, represeiitj^d by the cbi^mentator, Chris 
Serle,* who with tfic help of computer professional, Ian McNaught- 
Davis, discovers the basic concepts of microcomputers, the ways they 
are affecting our lives, and how^ to program thehi to perform simple 
tasks. But the prod^ucers also had schools very much in mind,*and \yere 
aware oPthe neeessity for properly prepared teachers. Hence, a secg|nd 
target audience comprised teachers, and the tein 25-minute programs 
wefe.,Uiought of as being useful for an introductory computer awareness 
^ topic fSKpreservice or inservice courses with teachers at all kvels. 
Prog^arnming in BASIC is introduced without viewers needing to4iave 
direct access to microcomputers. In Australia, the ABC chose to 
include 'The Computer ProgralTime' as part of its programs for schools, 
aind this may well have been a misjudgment in view of the wider, mainly 
radult audience ffir whom the series was originally directed. The ^e!le5S$ 
to be re-screened during 1^84 in the evenihgs. • 

The second ten-part television series called tMaking the Most of the 
N^icro', although available in Atistralia for video recorders, has yet to be 
showjTuon Jteleyision. This second series, presented by McNaught- 
Davis, airhs to encourage hands-on experience ^^4th microcomputers. 
Again the B^SIC programming languagejs featufed, the particular 
version being extended BASIC as used with t)ie BBC miprocomputer, 
but users of other microcoftiputers are catered For with a variety of 
machines being demonstrated. Although it is evident^that the producers 
were 'rfWare of questions ?aised/if}^some quarters aWirt the value of 
programming for students, their approach emphasi:d3s learning abouf^ 
computers through using, them) The titles olWie--separate programs 
which comprise 'Making the Most ofihe Micro' give, something of the 
flavour of the series: The Versatile Machine, Getting 'down to BASIC,^ 
Strings and Things, Introducing Graphics, Keeping a Repord, Getting * 
down to Business,^ Sounds Interesting, Everything -imder Control, 
Moving Pictures, and At the End* of the Line. < 

The BBC Microcomputer • / 

An important part of the BBC Computer Literacy Project was the 
selection of a microcomputer so that users could be offered hands-on 
expisrience. Computer companies were invited to submit designs and the 
contract was awarded to the Cambridge comjpany, Acorn. The BBC 
> microcomputer system (Note 2) consists 6f two models— a standard 
model (Model A) comprising 6502*microproce^sor, 16K of RAM, and 
32K of ROM with BASIC and the ^achine operating system; and an; 
enhanced model (Model B) with a further 16K of RAM high resolution 
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-graphics and additional |^tei#ss, jiie Model A is no longer available ^ 
in Australia; a new micrbc|tn^iite^r^^^^ >yas.released in late 

1983. During a recent A^lpj^tjle^B^^^ tor Industry, and' ; 

Information Technology a^pj^c^ plans- for manufacturing tfie ?BG 
microcomputer, or BeeC^asiJitJ^i^^ Manufacture' 
is expectecKo commence;i^i^i|n^id!-i984.; - ^ 

A stron^eature of th$^5B)B0 microcompm as far as many schools' 
arexoncemed, is that A^bni^ has its Ecohet local area 
network. The networl^i;^ enables a number of microcomputers 
(theoretically u^ to 254) :to-,c6nimuhicate with each other and to share ^ 
disk jirives and printer,r{ije^^^^ economies 'and .allowing a 

certain mcAsurfc of com^ol/ Qther features^^^ the ROM basec| software 
(includingAvord proces$in£a^^ lariguiiges), the selectable 

g-aphic^ iTit)d&, and tKb'se^^^ processor option, the BBC micro may 

.••flso be'iittfed with faciliti|^^ aCfc&ss the. British, Post OfficeV Prestel-' 
systerfi (given/in fuAH^'^d^^ Chapter 5),/as well as' teletext 
information transnSt^^l^ networks. Towards the end of 1983, 
fpr instance, the B.B^|^aunchecl it^ -new telesoftware service, thus* 

" allowing users adapters to download (rea software from the 

airwaves. It is exrimedvthat this wiU include so^are provided by 

-MEP. ■ „ • ■ " " 

The version ol'liMIC used on the BBC microcomputi|r permits 
many of the fe^ti|fes j|f W is "called structured.prpgrantming. with 
such extensions/ as'ifioclkl variables, passinig parameters between 
procedifres, recursion, rf' THEN ... EL^^ and REPEAT ... 

UNTIL. ' ■ ■.' - ■ . ' ' ' " 

• ■ \r ' ^ ■■ \ ■ ,/ ' „ - ' '. ' ■ ■ 

Associated Public|itlons and' Software 
Several publications/were, especially*! prepared for the BBC project 
(Note 3): Principal among these was 77ie Com/7Mi^r (Bradbeer, 
DeBono^nd Laurie, 1 982)^roduced in conjunction with the television 
' serJtes; wliich provides a useful introduction to computers i and 
^ computing. A' general cQilrse in the BASIC progri^ming Iangi\kge is 
' giveniniO//oMr5/I5/C(Prigmore,.19,81). AthirdmaJorpuW 
r^e Frimdly Computer Book (Inglis, 1983'), a beginner's guide to the\ 
•"BBC, Sinclair ZX Spectrum,;^ RML 380Z Qiicrocomputers. • 
Several software p^filfs were also/produced. for the project to 

• demonstrate the potelitial of the BBC microcompute'r.'The following is a 
listing of the irUroductbry package of programs,' available on cassette or 

" disk anid with accompanying handbooks: ^ - V> 



1 -The Computer, Programme Programs 1 : . >■ 
l(12 programs' from thc^Gomputer Prqg/amme) 

2 The Computer Progranime' Programs \ \ 
(8 m(jj'e ;advancecl. program's) / 
Early learning (S maths and^'spelling programs) 

D^ng;: ^ ' o-. \.- - -'^ 
Mikicv* : : , ft,.--. 

Painhng y- y... : . 

Game* of Strategy (4 programs)^ » 



Fun Gani^s (4 programs) 



InformatitiUe: Computer Education iq France 

The^prdach to compiM/ng in schools in France i^worthy of note by, 
Australian educators for several reasons. First, the Fyench^ducrational 
authorities have made a finn commitment to computing in schools, a 
qonftniffment w hich ^ o ^ balk as far as 1970. This coihmitment is part qf ? 

jpvemnrent's general .support for computers and > 
infonSation technology. Second, the French education system .is hig^Jro 
centralj?ec)ynot unlike that pertaining iri some States of Aystralia, and 
. this has influenced the implempntation and organiziatiqnof computing 
schools. Third, the integrated approach to the place of computing iq f 
curriculum, called 'informatiqueT, is quite distinctive, diffepng 
approaches generalW adopted iiw^ther countries^ ^ 

The 58 High Sc/ibols,Projeci^ :^ 

^ L'E|tperience:de^8Uycees, the project invol\angradnic| 
hign schools throughout France;, lasted for Viitu8iipiM| 
Although^ the present review fpcuses mainly^j^^^c^^ 
French minicomputer projecTXis sigiiif icanjt. 
respects. Most important perhapsVa^^Biea^ and Dal(^( i^^^ 
*the Fren^ behef.that the teacher is^ij^ehtra^^^^ 
otherwise of thie , use /of '^computers in\^^ls^atipp particma^^^^^ 
school' (Sheacs and Dale, 1983:72). A fe^rbn^ed^^^^k^^^ was 
' adopted. First, some 500 teachers from all s^Bject areapj^r^^ 
over the duration of the project to undertakft^ipte^ye university 
courses. Second, a further 5.000 teachers underti>i)^^6rrespon^ 
courses from the Natici'nal Centre for Pistancfi T^acj^^ 
• three (days practical experiel^ce at one of the 58 lu^l|chools..AnotheV. 
,intobitant feature of the French national , piX)j comi)Uter ^ 

iian^iage especially designed for use in edticiaitibn (LSE^-^II^ 
SyirtooUque d'Enseignemenf> Yet aii^therfeaturei^wfas the decision to^ 
use computers ^manufactured in France. ' 
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An evaluation orthe S&^iigh^ch^ was repforted by th6 

French National In^ityrc W Research ip 1981, the main 

findings of which arc^'^u^ Maddison ( 1983)^ Among the 

. , pb^itive aspects highli^pd were the significant numb(pfs;of students 
and teachers who had to use computers confidently in all subject 

\ areas,, tiie V<ositiv^;<^Mi^ps engendered, the^ extent tojvhich teachers 
iried ou| new meUa^, ahd broke dbwnHraditional subject barriers, arid 
the Cental bank cfcoxrifuioj programs developed. There werie negative 
'aspectsjpo, including the fact that a majority of teachers stillihad heve^- 
' used cSmputers, t^at progress, in somp subject arefis^as slow^er than m 

^^ otherS,(^nd that shortages of pftwarS and equipm^ nieant th^Mhost 
students had less than eight liour^ direct access to computers «per year.. 
'^Another problem highlighted by f^eberistreit (1983) was the tendency 
fcfr manyleachers to regard actual prbgi^^mming^as more important than 
defining educational oly^tives. The net res^lt^ Professor Hebenstreit 

, reporti, 'are sbmfe packages of little real value because their objectives 

^are triviaf or could' bS achieved with pencil and 'paper or in book 

The 10 0t)p Microcomputers in Schools Operation * 

' , Mojre . recently^ the French Ministry of Education has commenced 
L'Operation des ,10 000 Microcoordinateurs (the 10 000 Micro- 
computers in Schools Operation) which attests to* the enthusiasm for 
schools computing. by the French authorities. The aim is for 10 000 
microcompuiers to be in schools by 1986. As in the'^High Schools 
. Project and the n agonal programs In the United Kingdom, the decisioii 
is for computer equipnient to be produced in France, Again the 
' emphasis is on teachers pr9ducing most of their pwn materij^ls. While 
'this might result in both quality and quantity being less than if 
professional programniers had been employed, Zinn (1981) notes that 
'the gains in acceptance of the computer studies f)'rogram in local 
schopls will more than compensate for not having had professionally 

prepared material^ sooner' (Zinn, 1981:234). 

} • ■■■ . \ 

Inlorrjiatics . / • ^ 

It was noted above that the French approach to the place of computing 
in the curriculum is quite distinctive. In Britain, for example, according 
to V'Rushby (1981), teaching about computers (compute/ studies, 
, computer awarene^ss) is generally seen as quite distinct from teacTiing or 
learning with cdmi3utefs^ aS"ia^ 
»medium for learning). In France, by contrast, teaching 'about and 



(punching !with cpmputers are highly integrated, so much^so that one term 
is used to enconipass both aspects—iriform^tique. The main features of 
this integrated appFoach are summarized by Maddisori ( 19^3): 

Informatics (i.e. computers and computer science) is characterised by a new 
mode of thought, modelling-based, algorithmic and organisational;^ 
; computers should be introduced into the secondary curriculum as an element 
'of general culture; the prol?lems arising from the4ntroduction of coipputers 
being pedagogical, the prior training of teachers is essential; one of the 
features of computers is that it creates in the pupils^ a mentality that is 
algorithmic, operational and well organised, qualities which are of value 
throughout the curriculum. (Maddison, 1983:53) , 

This dual emphasis in the French |ipproach to schools computing is 
reflected in the importance attached S)\eacher training, as noted in the 
description of the 58 High Scht)ols ]?roject, as well as in the policy to 
regard computers as routine classroom aids, evident in the 10 000 
Microcomputers Opera Gon. ^ 

World Computer Centre 

An indicator of the high priority that the French Government places on' 
computers and information technology was the rqcent establishment of 
'the World Computer Centre' in Paris. More significant, perhaps, was 
the number of leading computer scientists;.whd were' attracted to top 
positions at the centre. The first Director General, fbr instance, was;. 
Professor Negroponte, formerly Director of Computffs^--dnd 
Comftiunications at Massachusetts Institute of Technblofo^ (MIT). 
Also from MIT, appointed as chief scientist, was Professor P^rt, one 
of the leading names in educational computing, whose work is disb^ssed 
in some detail in Chapter 4 in tl\e section on LOGO. One ambitious 
program of the World Computer Centre is to place personal computers 
in^some 500 villages in third world countries (Morgan, 1982), ofi the 
assumption that in the near future most people will be processors of 
information, production-lfne work being mainly done by robots. 

Schools Computing in Continental Europe 

A comparative study of the use of computers in schools in coriti^ehtal 
Europe would make a useful exercise because of the^variety of models 
encountered. Along one dimenViorfmay be observed patterns in schools 
computing across countries, ranging from highly centralized to 
decentralized approaches. Along a second dimension,^ depending on 
whertherJeaching about computers and teaching with computers are; 
considered as separate or integrated activities/^paUerhs in schools 
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Figure 2,1 Patterns of School Computings in Continental 
Europe 

computing extend fronf\ , hi^ly integrated to Telatively distinct 
applicaUon^/ The.position-pf^rance along these continua is quite 
distinctive, -as discussed above. FoHowing, iri part, the analysis in 
Rushby (1981), the, approximate positions of other European countries 
along thesp same 'conlSnuai in relation to France, has been shown in 
Figure 2.1. ' v 

Computer Literacy Programs in Silicon Valley 
Silicon Valley, the name' given to the area where computers on silicon 
Chips are mass produced, is the very heart of the semiconductor industry 
in the United States of America. It is the home of such corporations as 
Intel, the developer of the first microchip, and of computed companies 
like Apple whose microcomputer is now a hoysehold name. Situated 
just a; short distance south of San Francisco, Silicon Valley country 
includes th^ school sJistricts of Santa Clara, San Jose, and Cupertino 
which, because of their promixity to institutions like Stanford* 
University and their acces^ to leaders in, completing, have been to the 
forefront . in applying information technologies in the classroom. 
Reviewed below are just three of many developments in Califomian 
-computer education, which could provide further models for schools 
comlDUting in Australia. 

' ^ : i • V 

Santa* Clara Computer Education Consortium) 

About 25 school districts in the San Francisco area dr California have 
joined together 4o form a computer education consortium. Led by the 
Cp-ordinator for Computer Education in San Jose, Dr Wagner, the ' 
various school districts co-operate in sharing ideas and solving 
probleriis' iri theTield of computer education. 



OT many continuing projects of the consortium, the one discussed 
^' herp is the production of the Computer Education Handbook (Dix, • 
. 1982). Designed to be an annual publication, the Handbook is a loose- 
leaf collection of the accumulated experience in the use of computers of ' 
the contributing school districts. topics featured iiTthe 1982 Handbook 
» include uses of computers, case studies of actual projects, planning, 
* selection and purchase of equipment, and staff development This is a 
valuable resource, both to those already i!n computer education and to 
those who are new: the idea is one that could usefully be replicated here 
by States or regions. 

-. \ ' ■ ■ 

Cupertino Union School District 

The Cupertino Union School Disjlrict in Silicon Valley was selected as 
one of about a dozen exemplars of state-of-the-art uses of computers in 
schools in the report on informational technology and its impact on 
American education (United States. Office of Technology Assessment, 
1982). The^infbrmation presented below is based in part on this report, 
and on case\studies included in iht Computer Education Handbook 
(Dix, 1982)i\as well as on interviews with personnel: in Cupertino. 

The experience of the Cupertino Union School District with 
microcomiiuters dates from 1977 and Education Superintendent, 
Sachmeier, and\Computer Co-ordinator, Gopdson, speak proudly of 
being shown the\ first Apple II microcomputer prototype. The first 
microcomputers it^the school district were three Apples funded under 
an early Title IV program; the district's schools are now qui^e well 
equipped with microcomputers (Apple and Atari). Frequently cited as ^ 
one of the district's special achievements is the development by teachers 
of the Computer Literacy Curriculum K-8 (Cupertino Union School 
District, 1982). The underlying philosophy is that every student, from 
kindergarten upwards, should have the opportunity to become computer 
literate. The goals are microcomputers should be a normal part of 
the school curriculum for^ all students in Grades K to 6 and. should be« 
.widely available for individual use; by -Grades 7 and 8, all students 
should have the opportunity to use microcomputers as tools for learning, 
and be introduced to programming so that they can 'make wise 
educational choices in high school and eventual career choices' 
(Introduction to Computer Literacy Curriculum Goodson 
emphasizes that the curriculum is very much a draft for no one really 
knows, she believes, whatT s'tudents' limits are with regard to. 
computers.. 
18 
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Perhaps the most important point made by Goodson (1981) is that 
the implementation of any computer literacy curriculum is a gradual 
process which must rely for its i;uccess on the inservice structures that 
have been developed In a school district. 

The success of a program like this, introduced throughout a clistrict, is 
dependent upop a well-developed inservice program with wide pMicipation 
that gives teachers a good foundation to build upon. We have reached this 
pbint because we have taken time (over three years) and worked in stages. I 
think a distri«t would have difficuhy instituting such a program as ^ cohiplete 
package. People need to be trained and ready with an explicit curriculum in 
hand if the program-is to be truly successful. (Goodson, 1981:27) 

The wide participation of teachers in inservice computer-based 
activities may be inferred from the comprehensive program courses 
available *to teachers in the 1983/84 school year and the._ suggested 
sequence that they might progress through these: . 

1 Computers for ^e Absolute Complete Beginner (4 hours) 

to provide hands-on experience for computer novices who really do not 
like computers but feel they may be missing the crest of a wave 

2 Computer Awareness Part I (4 hours) ^ 

^ to introduce teachers, administrators, and aides to the world of 
microcomputers 

3 Computer Awareness Part II (4 hours) .'■ , , 

" to increase participants' awareness of the use of microcomputers in' the 
classroom '. , ' . ^ ' ' 

4 Computer Awareness for Primary (Gi'ades K-3) Instruction (6 
hours) 

to introduce administrators and primary teachers to . the specific 
techniques for using computers in primary classrooms, 

5 Computer Awareness for Intermediate (Grades^ 4-8) Instruction (4 
hours) 

to assist teachers and administrators to4Rtegrate computer literacy into, 
their regular classes and to develop their skills in using the computer 

6 LOGO (6 hours) 

to teach the essentials of the LOGO language to participants 
. 7 PILOT (13 hours) 

to teach the ess^entials of PILOT, ^a beginning programming language 

8 Programming. in BASIC (15 hours) . 

to introduce participants to computer programming in BASIC-.^ 

9 Computer-based Lessons using Apple PILOT (8 hours) 

to enable participants to jievelop original lessons on the Apple ysing 
Apple PILOT as an authoring language 
10 LOGO in the Primary Classroom (6 hours) 

to extend participants' working knowledge of LOGO, as they develop 



readiness, introductory, and baisic activities for working with LOGO and 
the t)ri^jiary child 

11. - Computer Literacy Curriculum (Grades K-3)— -U^ses of Computer 
Software (10 hours) 

to acquaint teachers with district computer curriculum and to develop 
self-contained units for classroom use for each of five samples of software 
appropriate for Grades K-3 v 
\(^' Computer Literacy Curriculum (Grades 4~6)— Uses of Compliter 
" Software (10 hours)' . 
as in 1 1 above but for Grades 4~6 v ' ^ 

13 .Computer-based Classroom Materials (10. hours) 

to introduce teachers to simple methods of producing classroom lessons 
on the computer using various authoring languages r- • 

14 Word Proces*sing (6 hours) 

to introduce participants to the principles of word processing on a 
microcomputer 

Finally, mention might be made of the system devised in the school 
district for scoring tests arid processing surveys. With standardized 
testing of students mandatory in California, claimed advantages for the 
Apple-based system are the rapid return to teachers of diagnostic 
information, more accurate and easier to interpret information,^ 
economy of teacher time, and a higher response rate of parent 
questionnaires. . . ^ 

.1 " ■■ " ^ • ■ , ' 

Computer-Using Educators (COE) 

In 1978 a small group <^f teachers who had been meeting informally to 
talk about computer /Applications formed themselves into a support 
group for *fjrades K-12 teachers. So Computer-Using Educators 
(CUE) began with Dr Wagner as founding Presiderit. The fit^st CUE 
Conference in January 1979 attracted 65 tSachers; the Conference in 
May 1983 attracted more than ^ 000. 

Its growth reflects the phenomenal growth of computer applications and 
mirrors the grassroots development of programs in schools up and down the 
San Francisco Bay Area. Groups modelled after CUE have also been 
formed throughout the country. (United States. Office of Technology 
Assessment, 1982:195) 

■ ' ^ • -^f ' . ■ ■ . ■ 

The current President, Mrs Bobby Goodson, notes that CUE now has 

an international membership (including nlembers from Australia), 
though its major focus is still on the computing needs of Califomian 
/Grades K-12 teachers. ' ; 

cue's most popular service is SOFTSWAP. Directed by Ann 
Lathrop from the San Mateo Education Resource Center (SMERC), 



SbFTSWAP allows teachers to exchange software. This is a free 
service and there are more than 300 teacher-contributed programs for 
the Apple, Atari, Compucolor, PET,:^d TRS-80 microcomputers 
from which to choos^. LeRoy FinkeV Instructional Computing Co- 
ordinator, estunates that more than 8 000 disks have been distributed 
through SOFTSWAP. 

Minnesofa Educational Computing Consortium 

Of all educational computing developments in the United States, the 
Minnesota Educational Computing Consortium (MECC) is arguably 
the 61dest and the best known. It is also the.orie that has developed a 
.centralized computing system for a wjjole State. This last feature, 
GspociB^iy^Bkos iAECC a potentially useful model for schools 
computing in Australia, a model that might akeady have partly 
influenced diriee Australian .States to enter info , an educational 
computing consortium. Personnel from MECC have visited Australia 
arid MECC, courseware (Note 4) . is becoming known in schools. 
Evaluations of some of this courseware, for its applicability to . 
Australian^ schools, have befen conducted. 

r 

A Statewide Computing'Agency ■ ' ^. .. l::^.,'- .' - 

MECC began of>eration in 1973 with a brief to co-ordinate* arid provide 
computer services for all schools and tertiary institutions in the State of 
^ Minnesota. Several factors were particiilarly important in the 
establishment of MECC. One was the exchange of computer services 
' ah-eady operating among schools in Minneapolis, a base for some major 
computer industries. The second factor was the firm belief that 
technology could assist education. And the third was the concern by 
legislators that access to computers should be freely available 
throughout the State. 

J Initially MECC operated a vast time-sharing network on the Control 
Data Cyber, Control Data being one of the giant compufer corporations 
based in Minnesota. With the ' advent of microcomputers, 
standardization of equipment was decided upon so that one system 
could be jiilly^ supported with software and training. The contract was 
won by Apple arid by 1982 the number of Apple microcomputers in 
Minnesota schools war reported to be a^pproximately 3 000. In 1981 
MECC issued ^specifications for^ low-cost microcomputer and the 
contract this time was awarded to Atari. ^ 

A major service provided by MECC is the development and 



distribution of computer software, So widespread- has this seryice^^ 
become that MECC is now the largest distributor of educational 
software in the world. Spveral major microcomputer manufacturers 
have contracted with MECC for some of the original Apple software to 
be converted, with the result that MECC courseware is also available 
for the Atari, Commodore, IBMi and Radio Shack microcomputers, 
and is expected to be available for the BBC later in 1 984. Other services 
provided by MECC include inservice training for educators and the 
development of training materials. 

MECC Philosophy and Courseware 

Since 1978 when MECC began producing coursewai;e for 
microcomputers, a considerable library of programs has been built ijp in 
all subject, areas and at all school levels. The underlying MECC 
philosophy, outlined in a useful document prepared by the.Curriculum 
Branch of the Queensland Department of Education, is the firm 'belief 
that educational computer programs should not be regarded/^is stand- 
alone computer activities' (Gare, 1983:1^. The confijputer programs are 
(designed primarily to supplement teaching in the classroom. To help 
teachers 'incorporate the, computer activities into their lessons, each 
program is accompanied by comprehensive supporting manuals 
describingithe^ program and learning .objectives, and containing 
suggestions for preparatory and fdllow-up activities, lesson plans, , 
^ student exercises, and worksheets. Instructions are also included for 
using the microcomputer and all key terms are defined. So important are 
these supporting materials considered by -MECC, that the programs 
may not be purchased separately and outside institutions distributing 
MECC courseware must abide by these same conditions. 

Teachers are very much involved in developing ideas, for software 
and sometimes also in the programming, with assistance from MECC 
staff. Teachers' opinions are constantly sought as the demand for new 
software continues. More recently, Minnesota teachers are reported as 
expressing a need for.more problem solving, tutorial and simulation type 
programs, with' less needjoir the drill and practice variety (tJnited 
States. Office of Technolc^fe'y Assessment, 1982). The success of^ 
MECC courseware development is attributable, partly, to the practice 
of finding out what teachers need and workin^dgsely with them and, 
partly, to the decision to adopt just one . microconjputer in the first 
instance: . ' ^ ' ^ 

This decision provided an opportunity to refine authoring proceiires, 
understand the capabilities of the machine, and develop more programs, e.g.- 
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instead of throo programs For three machines, nine programs For one' 
machine. (United States. Ofrice of Technology Assessment. 1982:218) 

MECC Availability In Austraila , , 

Such has been the interest in MECC niicrocomputer courseware' that, 
according to the Office of Technology Assessment Report (1982), two- 
thirds of the distribution goes out of the State to educational districts, 
departments, and centres thrpughoutNorth America, to England anrf'td 
Aus^alia..|;J\ere are three methods of ordering MEGC products— by 
direct orderv^LRrougJi a commercial distributor or through institutional 
membership. The last of these avenues allows non-profit educational 
organizations, undpSTran annual licensing arrangement, to obtain and 
distribute MECC courseware' and training products at substantially 
r^educed prices. ' • / \ 

Two state education departments entered into a one-year licensing 
arrangement with MECC: Queensland in 1982 and South Australia in 
1983. Through these arrangerhents, government schools have been able 
to obtain coWseware at very muc^ reduced prices. 

Evaluation of MECC Courseware / 

During August 19821,. the Curriculum Branch of the Queensland 
Department of Education .organized a MECC Software Evaluation. 
Week when the staff of 17 primary, secondary, and special schools 
joined with Curriculum Branch stafT to examine MECC courseware for 
cultural bias and general applicability to the Australian school 
curriculum. Some 38 disks and accompanying manuals, each disk 
containing up to 1 5 individual programs, were evaluated. The resulting 
series of in-depth reviews of materials considered appropriate for use in 
schools, together .with an annotated list of all the MECC materials 
received, are contained in an annotated selection guide for teachers 
(Gare, 1983:). 

Some MECC material was judged clearly inappropriate: for 
instance, a mathematics volume focusing on imperial measurement, two 
social studies volumes dealing respectively with American presidential 
elections and tjhe shape and location of American States, a disk on 
driver education featuring Minnesota highway rules, and a business 
volume deemed -as overly simplistic. Some courseware was considered 
useful and parts of otherlprogranis as needing modification. This kindof 
evaluation (Gare, 1983) is valuable, provided ifindings are widely 
'disseminated to potential users. It represents the kind of activity that 



r '^ould usoflilly be the business of a national or regional clearinghouse for : 
... educAtlonal sodwqre;^^^ - 
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3 : SCHOOLS COMPUTING: 
THE ^AUSTRALIAN SCENE 

One of the earliest reports oivcomputers Ir^ education In Australia \yas 
that of Wearlng'et al (1976)» While this report was intended to promote 
discussions mong computer users/ it was several years before any 
further national study of computers in schools was undertaken. The 
impact of microcomputers was begihrring to be felt in Australia by 1979 
and the Australian Computer Society published a monograph (Caelll, 
1979) which* included examination of the sodal implications of 'the new 
technology for education. 

However, not until 1982 did further reports specifically examine the. 
question of computing in schools across States. One of the first such 
reports was thatjof the Committee of Enquiry into Education in South/ ^ 
Australia (Keeves. 1982). This report stron^y advocated new courses/ 
to provide an introduction to new technology— courses like'' 
technological studies, engineering science, modem industry, computing,; 
and computer science. So that the courses might be accommodated intp 
an already overcrowded secondary curriculum, it was proposed that 
such courses might be shorter than the common six periods per week 
and might.be a semester or even a temi in length. 

Also in 1982, the Education Research and Development Committee 
commissioned a review 'to consider where computers are relevant to the 
education systems' (Brownelletal., 1982); anOECp sponsored review 
on education and the new technologies followed a few months later- 
(Brownell, 1982); and a widely cited pa^er by Sandery (1982a) 
exammed the future role of computers in ecfi^cation. Two m^or reports 
' wpre published in 1983, one -a report to the Minister bf Education in 
Victoria (Shears antf Dale, 1983) and the second the report of the 
National Advisory Committee on Computers in Schools to the 
Commonwealth Schools Commission (1983b). 

Developments at the State Level V " * 

By the end bf the 1983 school year, the majority of secondary schools in 
Australia had at least one microcomputer (Commonwealth Schools 
Commission, 1983b). The number of computers in primary schools also 
v^dly increased, with the percentage of scKools estimated as having 
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one muohino roaohing np high ns por cent In Tosmnnln (Scott, 
1983n), Thoro wore, however, marked dllTorencos between Stntge ns 
Hoffmnn (1982:81) observed; ^ 

Indeed it is qultb obvious tliat tho/l nro nlroudy signiilennt cllfToroncoa 
amongst tlie Australian States in the priority that* eadi assigns fo Infowation 
. technology education, the rosourfjes allocated and the policlop being 
Implemented. , \j / ' . 

The first obvious ^lifTerence is that some States have supported 
computing in schools over a much longer period than others (Brownell, 
1982). South Australia established af co-ordinating centre as early asr 
1968. This is the Angle Park Compudng Centre, one feature of which is 
that it provides a service to all schools, government and non- 
government, as well as a service for some years to the Northern 

^Territory. Tasmania established the Elizabeth Gomputer Centre in 
1975 and a statewide timesharing network. Western Australia followed , 
with the establishment of the Schools CompuUng Centre in 1977 . In the 
Australian Capital Territory, the Schools Authority also adopted a co- i 
ordinating role with the' establishment of the. Computer Seirices 
Section. During 1983, largely as a result of the federal initiatives in 
computer education, the remaining States either set up computer units 
or significantly increased the staffing levels of fledgling units. Thus a 
Computer Education Unit was established in E^rskineviUe, New South 
Wales, with five fiiU-time professional staff members; a Computer 
Education Task Force with a prpfessiopal staff of seven was established 
at Ardoch Village in Victoria, where previously there had been a small 
computer centre; a Schools Compudng Services Unit with' the 
equivalent of 9.5 full-time staff was set up within the Curriculum Branch 
of the Queensland^ Department of Education, which Branch had 

'previously been involved in computer education projects; and in the 
Northern Territory a Computer Education Centre with a professional 
staff of fouris expected to be operational during 1984i where previously 
services were provided by advisory staff in coifipuUng (Commonwealth 

' Schools Commission, 198 3b)^ 

Other differences between States follow from the first. Thus a second 
difference is the perceived need by some States to adopt a co-ordinated, 
centralized approach to computing in schools, evident, in early 
establishment of computer centres to provide services to schools. 
Beauchamp (1982), after noting computing activities in Tasmania, 
South Australia, Western Australia, and die ACT, and wpting before 
the 1983 developments noted above, went on to observe: 
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Ill tho romiiliulor of tli6, Stutos (rogroUflbly thoHQ having tho Inrgost 
• popnliUlon) ihoroilN ««,ypi no co-ordlniuing luithorlty for ncMfllng soIiooIh 

IntorosledJn computing, Mioroooinputorfl m iippgnring in n number of 
' Nchoo|8 but. dlnco no common bond Is being ONtnbilaiiod t)ctwoon tiio solioois, 

{\ ynrloty ofillffcront typba k being pufojinsqci imil little flortwnro simring Is 

possible botwoon llioso Inconipdtlble systems nml, of course, no co-oWlnntpil 
, . flpproflch to^computer toflcbing methods, (Denuohflmp, l*982;56) 

Somo computer eduoatora would agree with Boauobnmp that education 
systqms have a responsibility to adopt a codrdinating role (e.g, 
' HolTman, 198^), In contrast to .this view, however, are most of the 
States in the United States (exceptions being Minnesota and Alaska), 
Similarly, in Australia some States (notably Victoria and Queensland) 
have more of a school-based approaprf^ The argument has therefore 
been against establishing separate c(W)rdinaUng authorities in. the 
past. ' ^ 

i\ third difference between the'States relates to the adoption of policy 
on computing activities in schools, Again it is the States which have 
been actively involved longest and which, have adopted centralized 
approaches (e.g. Tasmania, South Australia, Western Australia) that 
have formulated po'licy (Brownell, McShane and Read, 1983; South 
Australia. Education Department, 1982; Western Australia. Education 
Department, 1981, 1982), The States with larger populations (e,g. New 
South Wales, Victoria) have been slower to establish sets of guidelines, 
though the New South Wales Departmenl of Education (1983) has 
recently released a comprehensive policy statement on computers in 
schools. Of course, the publication of a policy does not necessarily 
reflect- practice, for any State. 

Yet another "difference, directly following from the adoption or 
Otherwise of a developed policy, relates to the range of computer 
equipment in schools. Indeed, because of somewhat similar policies 
adopted by Tasmania, South Australia, and Western Australia; these 
three States formed a consortium in 1982 called TASAWA. The 
benefits of a consortium were seen to be sharing information and, more 
especially, making software available to schools in each "State on the 
same cost basis, provided it is purchased through each State's schools 
computing centre. Some indication of the range of computer equipment . 
recommended for schools, in different States, is evident frqm an 
examination of Table 3. 1 . Although the data presented are based on the 
latest information available (Commonwealth Schools Commission, 
1983b), New South Wales and the Northern Territory have announced 
new'contracts for the 1984 school year, which information is included in 
Table 3.1, and other States are similarly involved in calling for tenders. 



Tiibli) 3<l/^loroooiti|nitdrfl ReGommoiuM liy Stnte Bduontlon 
^ / DeimrlniciiU In 198^^ ^ v 

■jl^.' \. ' ' : • ' - • ' ■ ^ — > — .p—,' 

_______ 

•Atari , ;,- \ 

CommcKlore ' ' V ,r v ; * 

Cromcmco ^ * 

IBM PC I . * , 

MIorobco 16raK ♦ ' " : ' 

MIcronintion ' , ^ * , " t 

Tandy TRS 80 A ♦ 

Tandy Colour. * 



SoMW,' Report of the National A^lvisory Commltloo on Cortiputors in Schools 
(Commonwealth Sohoola Commission, 1983b) ' 

A second pol^t which needs to be made is that other microcomputers y 
are Widely used in schools (e.g. Commodore 64), soipe of which could 
,be included in the near future in £^ listing of hardwjrfre recommended by 
States, Finally, the information relates onl/ to stat^ education 
departments. Becausp the non-government sect/r is much more varied, \ 
the kintip of computers iri vise in nori-goveminent schools proved more 
difficuft' to ascertain (Commonwealth Schools Conunission, 1983b). 
^ Thkjre are apparent differences, too, , in the extent to which the 
.purchase of equipment is subsidized or otherwise supported in different 
. States. It is, however, difficult to make comparisons because the funding 
arrangements for schools differ from State to State. 

An indication of the growth in Requisition of microcomputers by 
schools is s,een in the following figures from Queensland 
(Commonwealth Schools Commission, 1983b): » 

February 1981 : 160 schools— ^10 computers 
February 1982 : 228 schools— 643 computers 
February 1983 : 420 schools— 1550 computers 

Further quantitative information, obtained in a survisy of all States and 
Territories, is reportedin Brownell et al. ( 1 982), though Queensl^d at 
that stage was not able to supply the information requested.' Much of the; 
ihfoAiation relating to numbers of students, schools, and type of 
computer delivery is now dated, because of rapid developments that 
followed, but the results for programming languages and sources of 
software are possibly less so, In courses where programming was 
taught, it is reported that the overwhelming majority used BASIC; in 



one StRtQ (TnNmnniii)i V{\m\ wns nlso wUlely usecl And there wnMomo 
{m of LOGO too, Three States (Tnsmnnla, South AufitrftlhfJ western 
Austrftll^^) nre reported m developing thtl niJuoITtysOf software used by 
,,8ohool8, while other States rely mostly on the equipment fiuppller, 
8oflW(u;o compnulesi or tenohei^developecl software. 

1 ^ ■ 

PQVQlopmenta at the National Uvol 

Developments nt the natlonnl level relntlng to computers In schools onn 
bd conveniently grouped Into throe. First, thorp Is the role of sutject ftnd 
profosalonni «ssoci«tlons, together with Informntion Technology Week 
activities, Second, there «ro the meetings of thojAustr«li«n Education 
C6tmoll.and the Dirootor8''Qonernl of Education, and meetings of 
schools computing personnel (loading to the TASAWA -computing 
consortium). And third, there lathe rolo of thft Commonwealth Schools 
Commission. 

National Conferences and Information Technology Weiak 
Activities j 

'There have been a number of national conferencps spanning mordffiln a 
decade, which have provided some stimulus for educational computing. 
One of the eiarlie'st was in 1 969 on the (ole of the computer in secondary 
schools,* sponsored by the Australian Computer Society and the 
Aiistralian Association of MaUiematics Teach^^ More recently, 
computer-iiser groups have promoted the cause of computer education. 
To the 'forefront was the Computer Education Group of Victoria 
(CEGV) which was formed largely because of the lack of activity from 
the Victorian Education Department and also because of dissatisfaction 
with the Australian Computer Association. Other user groups to be 
rnbdelled on CEGV were the Computer Education Group of 
Quqensland (CEGQ) and of New South Wales (CEGNSW) and the 
W.est Australian Cbmputer Educators (WACE). All these associations 
have organized seminars and conferences for teachers, The May 1983 
conference of the CEGV, for instance, was especially successful in that 
large, numbers of teachers and educators from around Australia 
aftetf^p^. Schools symposia Jiave also bed9me ajegular feature of the 
annual conference of the Australian Computer Society. , 

.Another .important development that has done much to raise the 
corhnlunity's understanding of information technologies is Information 
Tech)tology Week. Such has been the ^uccess of these over the past five 
yearsihat the Commonwealth Government has decided to support an 
Moi;mation Technology Mohth in 1 984. 



TAQAWA Oom'putlngCpnsortljLim 

•Fur thg pnHt Hovornl ygnrs, meotlnp of the PlrgQtorfl-Qenerftl, of 
Rduofttlon, 118 well U8 those ofth^ Au8tri\lh\n Eduontlon Counoll, hnve 
(jonaklerod the question of oompiUerH In sohools (Shears and Dale, 
1983), One moejjna of pftvtloulnr Importftnce wns the Cdnferenoo of 
Dlrootors-Gonorann^orth (Ootobor 1982) which consklered possible 
arofts of nntlonni co-pherfttlon, The n)ost vigorously debated Issue was 
the aBreoment already entered Into by Tasmania, South Australia, and 
Western Australia to form « threo^state compudng ponsortium 
(TASAWA) tojhnre all oduoallonni computing resources (Anglo Park 
Compudng Centre,, 1 982b). Several of the other partlolpadng Stales felt 
thftt i\\Q fait accompli presented problems on the grounds, first, that It 
pre-omplod national' co:oporatloni second, that there was a perceived 
unwillingness for other States to be allowed to join unless they could 
cither provide software or make some financial contribution; and tiilrd, 
that T AS AW A was soon as reluctant to agi^o to direction on \ho use of 
liardwaro, the development of software, or Uio provision of other 
sorvicoji (Dale, 198Z)/ . ' » * 

The Comm'onwealth Schools Commission 

The CommonweaUh Government has given some support in thopaalto 
computer education through several of its programs (for exa;»(plo, the 
Schools Commission Innovations Program. Projects of National 
Significance. Professional Development, and tha Commonwealth 
Dejiartmcnt of Education Transition Education Program), though none 
of these specifically related to computing. In its recommendations for 
1984 (Commonwealth Schools Commission, 1983a), however, the 
Commonwealth Schools Commission concluded that large expenditure 
was urgent and necessary to overcome the serious deficiencies in 
current provisions. Among the Commission's recommended objectives 
were that schools should provide all students (Years 2-12) with at least 
30 miliutes hands-on experience per week, and that every school should 
have at least one teacher with sufficient competence to advise other 
teachers. To finance such a national program, the Commission 
recommended that the Government should provide $125m pver a five- 
year period, that these funds should be directed to teacher professional 
development, development of computer courseware, and purchase of 
school'and system level hardware. Such funding was to be in addition to 
that already provided by the States, 

Both major political parties promised support for the program prior to 



Hi« DlwiloHN In m\y I9fl3, In Mm\\ 1983 ihe NiUlonal Advisory 
Comnilttee on Computa/H In Sghools (NACC8), with repreflendUlon 
MVoni nil saolorft, was eslnbllshqir to mlvifio lh« Mmk C!o|iiml§8lon 
prlnolpnlly on Hh@ \m pr oomputers in m\mk m they rehUD to the. 
adng{\t(onol niseds ofhoyi^ nnd ^Iri^ enrolled In prim(\iy,,fleoondary, ond 
8peQl«l fl^liQol^' (flr^t lerili of referauQe). In cjlsonstjlonileadlnfl to the 
Augnst bndggt, the Qpvernmem fnrther ndvifjed Uie Commission th«t' 
tlie rtniQinU to he flvftilflble In 1984 wns $6ni (with « fnrther $ 12m fer 
1984-86), of whieh $4,8m wns mflrkodTor government «nd $l,2m for 
non^government sehools, and l\irther that the progrftm should initlfllly 
Goncentrnte on seoondnry Hghoolj, Included in the guiddtlines were thiU, 
whore iippropriftto, there alioukl be slandftrdl/alion of equipment luul 
mntorlnlH (mdjf>p088lble, 8ervioeH should be Nhured between NehoolN 
nnd seotorfi WTuoroHs StiUoH, / ' 

Six teohnieid working parties were net up to consider InmieR of 
curriculum devolopme,nt» profossionnL development, software/ 
coursowuro, support Horvlces, linrdwnre, and evaluation. The Advisory 
Committee also held meetings in alt States with computev-user groups 
Nmd witiv commercial and professional associations, The report was 
finally presented to the Minister for Education and Youth, AlTairs in 
November 1983, It contained 52 mi\jor recommendations relating to the 
six areas noted above. 

Recommendations under, Curriculum development wore that m{\|or 
priority ba given, first, to computer awareness and computQtLHloracy4f 
experiences for »all students in the years of compulsory secondary 
schooling, second, to the integration of computing across the 
curriculum, and third, to the provision of optional computer studies 
courses at the senior secondary level.. Professional development of 
teachers, particularly of. women and of non-mathematics and non- 
science teachers, should be- accorded high priority, 

There Nvas an emphasis in the recommendations on making available 
to teachers general purpose software— what is referred to in Chapter 5 
as using the computer as a tool— word processing, spreadsheet, and 
database tools. Programming languages to be supported should include 
LOGO, BASIC, and Pascal. Teachers should also be helped to develop 
their own courseware by providing such software development aids as ^ 
graphics tablets', light pens, and general utilities. 

The preferred hardware, at least in the short term, was for the Apple 
Il/IIe, BBC, and Microbee 64K microcomputers. Clearly this was a 
contentious recommendation, with two members of the Committee 
\ presenting dis'senting opinions and arguing for a wider tange of 
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filippliai'N. Mm y/m Qmrnrnm^ pmvide m\)m{ umm [a mM 
[m\\m IVoin hoili Bov«rnm«nt niul non^Buvernmein sQlionls In41ie use 
ol' litti;(lw«prj^Ki sysien) Hoftw«i§, Tl\eii» was mm (o'be nn impoilflnt 
rule, uio, for Hi§ Cmrimihim . Development Centra In the selinols 
'computing nren. Fln«lly, it w«el reeommendeU lli«tYN(Hlonnl Co- 
oriljnntinfi Committee Nho\ikl develop proeedures forXevnluflting tlie 
proBinm nml for resenroh «ntl development netlvltles. \ , 

As tills review Roes to press, tlie Soliools Commission Is yet to 
eonskler tljo report of Its Nntlohnl Advisory Committee on pompnters 
In 8eliool8, nl\er which It Will ndvl^^'the Minister for Rdn&ntlon imd 
Yoiuli Affairs on the Implementntlon of the Computer Bducnlion 
ProBrnm In \9M, 
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4 1 THi lANQUAQia OF 
MIQRQOOMPUTIRa 

' FufKlflmentnl IP ftny cons'kl§fRtitWi of mlerocomputers is hew f« 
gommuniQAt^ wiih (Nm^ Tli@ ilmmatii^ brnAktlirpugh that h@raM the 
flrit mQrf§m eomputf r m% In tm the Qoneept of a stored progrRm, In 
ihd 6iu lie§t 6ompviter§^ » progrc^m wa§ §tQf@d in the m»ehin@ by 
soldering wire» together In giv@n »equ§n6@8t A later d§velopm§nt was to 
\m iVNerldii of s witQhtis whiQh Qould h@ tum§d either on or off and it wa§ 
from Nugh » bank of on/off §wJtQhe§ thai th§, binary* (sera/on§) ianguag§ 
of mieroQomputerK (known m mmUm language) wai ddV(»lop@di 

ParallQling advanQonieniN in f3om|iut@r hardware have been 
advanuuntanlH in yommunlaatlng more easily with @omput6r§. Tli6§@ 
dovolopnientH havi^ resulted in what are eajled high-level language§ 
becauHO (hoy icNemble more closely the onlinnry language of 
communication than dojhe low^level languages of machines, Many 
programming languages have now been develop^jd and are available on 
microcomputers for particular applicationSi Some of these are general 
purpose lang^ftiges like W^^IC and Pascal; others are languages 
suitable for scientific 'caloulations-for example, FOTO 
abbreviation of FORmula TRANslation); yet others arc niore suited for 
commercial applications— tVir instmice, COBOL (short for COmmon 
nuNincss Oriented Language)* There have boon advancements, too, in 
developing languages specifically Tor student use, and LOGO Is one 
Huch language. Other languages liaye been designed specifically for 
education to make computer-assislod-lnstructlon* lessons easier to 
prepare, they are known a? authoring lajpguagej) or authoring systems, 
and one example is PILOT. As well, there are word processing 
programs now available, and these might bo thought of as similar to 
programming languages in that to usio them requires knowledge of a few 
commands, ' V ■ ' 

There Is some controversy among cducAtorS about the need for 
teachers to know how to program, 4hpug,h obviously there is a narrow 
line between using a programming language and, say, using a word 
processing program or a general statistical program. However, whether 
teachers learn to prpgrfim or not, teachers-and admirtiStrators should 
have the requisite skills to enable them to use computers in a manner 
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mmnm to iheir riflpy aefivltles, m\ M% m\\\m.\i %mm\ 
kiHi\|vledi§ of ilw \mmm of nmjor pmpmining laiiguiips sinee these 
, have a heaving m how eompudri wHI b§ u§lti in SGljai)|§, ' 

PurriJntly MW li the most witl^ly Hiie^i pippamming laiigHage'in . 
Aiistraliftii sghools (nrowrtell, 1982), ami this 'lanpase Is (H§euss§ti' 
first, The see'ond langnaie lo hk ili8Q\i§sea ijrjelly is Paseal shiQe it 
seems likely, with (he more widespread Introdiietion ohompnter stii^lies 
at the senior seeontlai> level, that Pfls^fll will become more jivUlent 
(^alTerty, \m\ Halpin, 19H3), Another language .that Is Inereaslng In 
popularity in sehools, esp^eially at the primary level, Is WQQ, an^l this 
language is tlisaussea nfew,. Finally, the chapter ednelutles with a brief . 
eonsUleratlon of an authoring language (one of the several versions oi^ 
VtlQl) anil of two authoring language systems-^ZRa, whieh Xas ' 
developed (n Australia, and the Shell Games, ;/ ' 

Rvery miDrooDmputer In hgIiociIs qan be programmed in OASIC and, for ' 
most, the liuigunge eonies with the conipmer. The exceptions, «g«ordlng 
to Wlllliuufi and Sluiigo (I98.1),'are the various Atjjtl mwlels and the 
lOM personal computer where It Is an optional extra, An aoronyni Ibr 
Beginner's All-purpose. Symbolio JInstruo'tlon /Code, BASIC was 
developed 20 years ago at Darln.iomh Cullege Jh the United Stales by 
ProlesHors Kemeny and Kui't?,, primarily for ma by eollego students on 
Dartniotuh't) lime sluuing eonipntor (Siron^i' 1983), It Is Iniporlant to 
r- recall this early tie volopnioiithocause more argumenl has raged over ilio 
advanlagos and dlsadvanlngofi of UASIC than over any olhor lilgiioj'- 
lovol piogi'rtmnilnjj laiignago, 

Adyantagos of BASIC 

Among the atlvantngos clalincil lor BASIC. arc that It is easy to loam 
and use, it is a gonctal purpoNo language, and is interactive, AKhougU 
developed for students at the college level, BASIC was conceived 
cssontinlly as a language to intnxluco programming. To simplify It as 
much as possible, many of the complexities of the FORTRAN 
language, after which is was modelled, were omitted, The authors.nlso 
wanted a language which, like IPORTRAN, could be used for a variety 
of tasks and this, together with its ease of use, are reflected in its name. 
That it is easy to use is oyidont in the fact that many students, oven in 
primary schools, loam to write in BASIC. ' ' " ^ 

Perhaps most^ Importantly, BASIC was developed as an interactive 



• language for use on tini(?-sharing computers (in contrast to the 
predominantly batch processing mode' of the early sixties) and this 
V^^^^^^^^ made it popular for use on microcomputers. 'Its-us^i of an * 
, interpreter, rather than a compiler, also makes it/rather cjuick to get 
small sections of prbgrani running correctly. As well, the fact that it was 
designed-^^^^^^^^ interactive language means that^ it reads very like 
English, as the following short program segment writteh by a ^n-year- 
old illustrates: ; ' ' ' 

' 10 PRINT "WHAT IS YOUR NAME?" 

20 INiPUT NAMES 

ZO PRINT *'HOW OLD ARE YOU'*i NAMES , " 

40 INPUT AGE . " 

^ • 50 PRINT "YOU'RE ANCIENT' V NAMES J 

60 PRINT "WHAT CAR DO YOU DRIVE?" 

70 INPUT CAR$^ \ ' 

80 PRINT NAMES; "WHAT A BOMB!" \ ' , 

(The line numbers serve to indicate the sequence of instructions.) 

Criticisms of BASIC ^ ^ 

Unfortunately, BASIC has several disadvantages. Possiblj; the greatest 
of these is the multitude of different versions dr dialects. Consequently, 
a program v^^ritteii in BASIC for one microcomputer will rarely run 
without some modification on another,- and sometimes not eyen on 
another model of the sanj? microcomputer. The reason stems-, in part, 
from the very elementary nature of BASIC itself. Because the language 
' - is limited (deliberately so), different manufacturers have tried to outdo 
each other by offering additional features in their versions of the 
language. This situation applies also to other programming languages; 
and for schools, and publishers especially, it poses particular difficulties 
as far as software is concerned. ' 

Other disadvantages asserted for BASIC are that it occupies more 
memory ahd is slower than other languages. The first of these 
disadvantages assumes less importance as the price of memory tumbles, 
but the speed factor is a real problem for longer or more complex 
programs. Progranimefs often resort to writing in machine code, which 
aggravates the transferability of programs across machines. 

Some critics are quite vociferous in their condemnation of BASIC. 
Papert (1980), for example, author of LOGO, argues strongly that the 
programming language used by students influences the very way they^ 
think. 

... educators, too timid in technological matters or too ignorant to attempt to 



influence the languages ofTered by computer manufacturers', have accepted 
certain programming lan]guages in much the samef way as they accepted the 
QWERTY keyboard. An informative example is the way in which the 
programming language BASIC has established itself as the obvious language 
to use in teaching American children how to program computers. The 
relevant technical information is this: A very small computer can be made^to 
understand BASIC, while other languages demand more from the computer. 
Thus, in the early days when computer power was extremely expensive,; 
there was a genuine technical reason for the use of BASIC, particularly in 
schools where budgets were always tight. Today ... the cost of computer 
memory has fallen to the point where any remm^^^ economic advantagespf, 
using BASIC are insipificarit.^ Y^^ most high schools, the language 
remains almost synonymous with programming, despite the^ existence of 
other computer languages that are demonstrably easier to learn and are 
richer in the intellectual benefits that come from learning them. (Papert, 
1980:34) 

Papert is quoted at length since his is^an influential voice. To be fair, it is 
not only teachers who have continued to accept the QWERTY 
keyboard, even though the reasons for the particular placing of the keys 
have long; since passed. On Papert's major point about the richness or 
otherwise of BASIC, it may simply be an argument for students to learn 
more than one programming language, especially since they are claiimed 
to be so easy. Indeed, in so far as most computer languages are more 
suited to some purposes than to others, a case could be mounted for 
students (and teachers) to be multilingual. 

Structured Programming 

Yet another criticism of BASIC is that it is not a highljr structured 
language in contrast to, say, Pascal (available on some 
microcomputers). To appreciate this particular criticism, it is helpful to 
understand the GOTO statement in BASIC, an anathema to many 
advanced programmers. The purpose of the GOTO statement is to 
branch or jump to another part of the program. For example: 

100 IF RESPONSES = "YES" THEN GOTO 130 

110 TRIES =^ TRIES -hi 

120 GOTO 50 ' 

130 SCORE = SCORE -hi 

In this sequence, the first GOTO branches forward to statement 130 if 
the response is YES and the score is increased by one; if the response is 
anything other than YES, the number of tries is increased by one and 
there is a branch to an earlier part of the program (to statement 150). It is 
not hard to se^ liow, quite soon, the program can become quite 
' entangled wW^branches forward, backward, and into sequences of. 
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instructions, disparagingly referred to as spaghetti code. Anderson and 
Gamiller (1983:59) explain it in this way: • _ 

MosLcomplex programs can be broken down into a number of relatively 
' independent steps, each of which can be represented by a 'flowchart. When 
program steps are written in this way and have one entry and one exitpoint, 
they are said to be structured. These programs are easy to correct or niodify 
since the independent parts can be altered !without referring to the whole 
program. / 

Some versions of BASIC make it easier to ijnpose the kiqd o f 
^ganization advocated by Anderson and Camillef with structures like 
IF ... THEN ... ELSE, and REPEAT ... tjNTIL. One of the sternest 
critics of much of the BASIC on school microcomputers is Atherton 
who, in turn, advocates the use of COMAL (Common Algorithmic 
Language), which Maddison (1983) reports as having largely replaced 
BASIC in Danish schools. However, Atherton (1983) has written a 
book entitled Structured Programming with BBC BASIC, wl\ich 
suggests that the criticism 'unstructured' is not so much a criticism of the 
language as such, but the uses.s to which the language is often put. The 
point remains that it is rather easy to misuse BASIC and, in less 
structured versions of BASIC, the user has little alternative but to use 
GOTO rather frequently. 

Will BASIC remain the most widely used language of 
microcomputers? Rushby (1981), from Imperial College, London, 
confidently predicted that Pascal would come into the ascendancy 
within two or three years. On the other hand, the choice of BASIC .by 
the BBG Computer Literacy Project seems lik^y to introduce BASIC 
to an ever-increasing group of users. The BBC publication. The 
Com;?i//^r J?ooit (Bradbeer-et al/, 1982:lG5--6),-'^ . the 

situation in this way: 

In some people *s eyes, BASIC is not the world*s best programming language 
but it is one of the most approachable— especially for beginners, as its full 
name implies— and thsit is one reason why it has been chosen as the main 
language for the BBG Computer Literacy Project. One of BASIC!s virtues i$ 
that the various commands lead on very simply from ordinary written 
language. ^ 

Because of the influence of the BBC Computer Literacy Project and 
particulariy of the BBC microcomputer in Australian schools, it seems 
likely that many students will be introduced to programming with 
languages like BASIC and LOGO, before branching to other languages 
such as perhaps Pascal or even PROLOG. 



BASIC in Schools 

Criticisms are often heard about teaching students to program, 
particularly from those in the tertiary sector, the arguments usually 
being that programming is too abstract, or that students will learn bad 
^programming habits. A contrary view is that of the Professor and Dean 
of the Faculty of Mathematical and Computing Sciences at the NSW 
Institute of Technology (Gledhill, 1981 :5): 

All stude.njjj who cap read can write programs. There is far too much 
^ — -mystique attached to prograiiiming — it is often seen as an art practised by the-^ 
privileged few. It is important that this impression be set aside . . . any child 
can write small programs and appreciate what is involved in writing larger 
ones. 

About programming in BASIC at tlie secondary level, Gledhill notes 
further: 'The BASIC programming language, used sensibly, can also 
give the students some actual programming experience' (Gledhill, 
1981:5). A few teachers around the country ^are now introducing sonie 
programhiing in BASIC in primary schools. The Primary Mathematics 
Association in South Australia (1982), for instance', in a survey of the 
use of computers in primary schools, noted nine schools which involved 
students in some programming activjjjtes. Hancock (1983) also 
describes how studeints learn to program in BASIC, The teacher about 
whom she principally writes provides'further details of how BASIC is 
used with her' Year 6 and 7 students as part of their written language 
activities (A'Herran, 1 984). The following is a .sample of one student 
dialogue: 



1 CLEAR 3000 
10 CLS - 

20 PRINT "HELLO I'M EDDIE YOUR FAVOURITE TALKATIVE 
COMPUTER. I BET YOU'LL GET A KICK OUT OF ANY 
. PROGRAM YOU CARE TO RUN THROUGH ME!"; 
30 PRINT "I BET YOU DIDN'T KNOW THAT I CAN TALK TO 
YOU, DID YOU! BUT NOBODY'S PERFECT-NOT EVEN 
COMPUTERS. SO YOU CAN TALK TO ME IF— AND ONLY IF— 
YOU KEEP IT PRETH' SIMPLE. OH I TALKED TOO MUCH 
AGAIN. TO START .WITH, WHAT'S YOUR NAME!": INPUT 
NAMES 

40 FOR A-1 TO 1000:CLS:PRINT "AH, UMMMM...DID YOU 

KNOW THAT I ONCE HAD A FRIEND CALLED"; NAMES;" I 

SUPPOSE YOU WANT TO KNOW WHAT HAPPENED TO 

HIM ": INPUT AS :IF LEFT $(AS,1) = "Y" OR LEFT (AS,1) = "y" 

THEN 60 
PRINT" 

WOWEE, I'LL TELL YOU ANYWAY." GOTO 60 ELSE 

3« 



50 PRINT "YOU DONT WANT TO KNOW ABOUT'; NAMES; **?!?! 

I TELL YOU !!!!!!!!!!"; ' ' 

60 PRINT "WELL MY FRIEND HAD THIS ROBOT CALLED 

MARVIN ..HE HAD A NERVOUS BREAKDOWN!!!!SOB 

SOB!!" ' . 

According to A'Herran, students are learning much more than 
programming in these activities, for they, are involved jn predicting their 
fellovv students' responses, providing options, sequencing ideas, and 
being consistent with their use of variables. In editing tholr programs, 

---students learn abouLthe-writing^pigceis^T topics about^hlch they 
write cross subject boundaries as the following program excerpt shows; 

\ The students are clearly highly motivated, and their writing takes on a 
purpose as other students eagerly try them out ^md suggest 
improvenients. ^ / 

120 PRINT**HOWOLD AREYOU. ";A$ ' . ' ■ ^ 

130 INPUT D 

140 PRINt '*WOW IF YOU ARE "D" YEARS OLD THEN YOU 
ARE ' , 

**D*365" DAYS OLD. WOW WEE MAN!!!!!!"; 
' 150 PRINT **GUESS HOW MANY HOURS THAT IS MAN- JUST 
A NUMBER"; 
160 INPUT E 

170 IF E <D*365*24 PRINT **NO.^TRY A HIGHER^ NUMBER" 
180 IF E >D*365*24 PRINT *TRY A LOWER NUMBER— YOU'RE 
TOOOOOO HIGH !!!" 

190 GOTO 150 f 

200 IF E==D*365*24 PRINT COOOOLNESS! 

210 PRINT **WELL THAT WAS PRETTY GOOD THAT 

QUESTION NOW I DONT KNOW WHAT TO ASK YOU SO I 

SPOSE THIS IS THE END OF MY PROGRAM SO BYE SNIFF 

SNIFF BOO HOO SNIFF SNIFF WAA WA A" ^ . .^^ 

Reference was made in Chapter 2 to the BBC Computer Literacy 
Project, which had ^s its aim to increase community c6niputer 
awareness and tp introduce programming in BASIC. In addition, the;*e 
are many books on the market about BASIC programming on 
microcomputers. Choice may depend on the particular dialect of 
BASIC available on the school microcomputer. Among recent 
Australian titles that might be used for teaching/learning BASIC in 
schools are the following: Anderson and CamiUor (1983), Kelly- 
Hartley and McKneil (1983), McShane (1983b), and Wolfe 
(1982). 

One of the best ways of learning a computer language is, of couFse, by 
computer. An Australian software package comprising disk (lessons 

39 



and test) and manual which exemplifies some of the better ways 
computers can be used in learning is Legg (n.d.). 

Pascal— A Language for Teaching Programming 

Pascal was developed towards the end of the sixties by Professor Wirth 
at the Federal lnstitute of Technology in Zurich, Switzerland, to 
overcome perceived deficiencies in languages such as IpRTRAN and 
BASIC. Wirth's major aim was to introduce a langiiage *to teach 
programming as a systematic discipline' since he was convinced 'Hliat 
_.the-.language-ini-which-the- student- is laught- to. express„his_idea 
profoundly influenced his habits of thought ancl invention' (Wirth, 
1974:133). These sentiments are very similar to those of Papert cited 
above. Wirth nanied his new language after the French mathematician, 
Pascal. Because the name is not an acronym as in several other 
programming languages, full capitals are not used. There are many 
implementations of Pascal, a major one of which is UCSD Pascal, so 
named after the Universitvi of California at San Diego where it was 
developed. Of importance to this review is that Pascal is now available 
for a number of microcomputers. 

A trend towards Pascal in formal comjputing courses in schools was 
reported by Brownell et al. (1982), though this was marked only for one 
^ State (Tasmania). With the wider availability of Pascal on 
microcomputers, the language is increasingly being used at the senior 
secondary level elsewhere. One teacher to write enthusiastically about ' 
stujdents' reaction to thfe language is Lafferty (1983). The major 
advantage claimed for Pascal is its mbdular structure. This is especially 
advantageous in writing longer programs, for a large task becomes more 
manageable if subdivided into module?. Thus it is generally; quicker to 
get a long program running if written in Pascal, and it is easier to . 
maintain.. Furthermore, the modular structure makes programs more 
elegant and certainly easier to read.; The language is thus said to 
encourage sound programming habits. f 

Other claimed advantages for Pascal are that it allows recurision 
whereby a procedure can caints"eff,Trid^i^^^ 
variables thus contributing to the ease of combining modules. Both the^e 
features, however, are available in some versions of BASIC, such as\ 
BBC BASIC. Yet other advantages , noted by Halpin (1983), 
particularly in comparison with BASIC,.''are the wider range of data 
types permitted, that lines are not numbered, that Pascal is largely „ 
standardized, and that the language promotes ^ understanding of 
computing concepts. There are disadvantages too. Lafferty (1983), 
40 ; " ' 



r while^adw use, nevertheless commejits that shorter / 

' % pfogi'ams entaihrnore cbding in Pascal, the use of a compile; rather than ' 
• an^interprfiter WqtiiVes some knowledge of the operating system, 
qompUa^^^^^^ and the language;demands more 

;^J* froiT>.bDth'sm^^ ^ . 

l^^cfors likely to influence the wider adoption of Pascal in schools, at 
~ ' ^ ieast atthp senior secdhdary level; are its cost and its use in universities 
and colleges. Whether the language comes on disk as for the Apple or as 
' . an additionaiplug-in ROM with the BBC microcomputer, Pascal needs 
/ ^ to be purchased separately and budgeted for, arid this could be a 
* constraihing^'ftfluence. On the other hand, Pascal is favoured by most 
4epartnjents of coni^>uting science at the tertiary level, and this might 
.- ^ ^promotiits'use in so'far as tertiary personnel are involved in the framing 
'hf jpariculatibn examination syllabuses^ 

LOGC^A Languadffei^r Learn 

^XOjGOWs. programi^^ Artificial 
. I^it^lligeiije Labo^^ Institute" of Technology 

'(i^ll) in the late sixties/early seventies (Papert, 1971; Papert and 
, ■ '^olp^ Originally available only on mainframe computers, 

i^^er^i6ns*are'noW;b|coihing available for most microcomputers. Unlike 
' BASrC,^LOj&0 must^isually be purchased as an optional extra; it 
requires^mwa^ memory to run and generally requires a disk 

f{ 'drive.jPespite'the .pxtra exists involved, LOGO is beginning to be more 

. wideljruSfed in Aiistr'ilian sphools, especially in primary schools. 
' Pa^fen,' >^^^ he was Professor of 

Mathematics ajtd Education at MIT, originally conceived the language 
' .^as a.probiem-solving tool and'^a hieans of researching how children solve 
problem's. Prior tp hi^ appointment at MIT, he had worked vdth Piaget 
J ^ in Geneva for five^ears and this influenced much of his thinking. 
^ . Taking issue with jigany mathematicians and psychologists, Papert, 
/^x argued "^stro^ly / that most computer-aided, instruction was being 
f wrongly impleihenjidy In his b'est-known work, a book that is becoming 
one^of the mbstijubtea in the fidld of Education, Mindstorms: Children, 
Co^iputers dti^jp^^^^ 
' ' In many schools today, the 'phrase/computer-aided instruction' means 
' making the computer teach the' child. One might say the computer is being 
used to program- the^child Iri my;vision, the child programs the computer 
atidJm doing so, bdui acquires'a sense of mastery over a piece pf the most 
. >J mM^em^ and powerful {echndlo|y apd establishes an intimate contact with 
- ' sWe of the deepest jdeas frpm. science, from mathematics, and from the art 
of intellectual *odel building. (Papert, 1980:5) 



Papert*s vision has already influenced many computer educators in 
Australian schools. 

Turtle Graphics ; 

What distinguishes LOGO from most other languages is the use of a 
turtle. The physical turtle looks rather like a large beetle about 23 cm in 
diameter. Inside its plastic shell can be seen its motor, touch and light 
sensorsy and pen which can be lowered to leave a ^rail as it is 
manoeuvred across large sheets of paper (its microworld), controlled by 
signals through a cable connected. to the microcomputer. In its slightly 
more abstract form, the turtle consists of a triangular pointer which, 
similarly, can be manoeuvred in any direction aroui\d the screen (yet 
another microworld). 

Students are usually introduced to turtle graphics using English-like 
commands such as FORWARD. BACK. RIGHT, and LEFT. Each of 
these commands is followed by a number indicating the number of turtle 
steps FORWARD or BACK, or the number of degrees RIGHT or 
LEFT turn. . 

The aim in turtie graphics is not just to draw pictures with a turtle 
instead of a pen but to use this microworld to solve probleifts. Interesting 
problems that might follow the drawing of simple shapes like squares 
and rectangles are for students to show the turtle how to trace letters of 
the alphabet— for example, the letter E or H. 

The real power of LOGO is that the turtle can be Haught' new 
commands from a few primitives. To add RECTANGLE to the turtle's 
vocabulary, for instance, the user defines what is known as a prdbedure. 
Now in deferred mode, the starting and end points of the procedure are 
signalled by TO and END respectively. 

TO RECTANGLE . 

FORWARD 50 , 

LEFT 90 

FORWARD 80 

LEFT 90 

FORWARD 50 

LEFT90 

FORWARD 80 

LEFT 90 

END 

The final LEFT 90 is inserted so that the turtle faces the direction 
where it originally started. Through many examples such as this., 
students 'discover' the turtle total trip theorem, where the turns sum to 
360 degrees. Most LOGO commands may be abbreviated using initial 
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and filial letters (e.g. FD BK LT RT);. by use of the REPEAT 
command, the procedure, for, say, TRIANGLE can then be shortened 

to::., ' V V ,: . ■ 

TO TRIANGLE ' 
REPEAT 3 [FD 50 LT 120] 

.END . ■■ : 

The LT 120 in the above procedure may come as a surprise to many , 
brought up in the knowledge that an equilateral triangle has three angles^ 
of 60 degrees. However, children readily discover that, for the turtle to 
return to its starting point, it is the *outside* angle (not the *inside* angle) 
tljat is important, another instance of the turtle total trip theorelfn 
^incidentally, the only LOGO theorem). 

A useful beginner's guide to turtle graphics may be found in Abelson 
(1982)jin an article appearing in the August 1982 issue of Byte, tho 
whole |focus of which is on the LOGO language, , From a simple 
procecfere such as the one above, Abelson goes on to discuss further 
studeiil projects involving simple recursive procedures, games for 
.exploi|ng| mathematical worlds, random numbers, list, and text 
manipulation. Solomon (1982) in the same issue describes how a six- 
year-did and an eleven-year-old used procedures to draw balloons, 
flowe|s; a^nd bears. As one Australian newspaper headline expressed it, 
Turtllb|ngs icids out of their shells'. ' 

The^ntnion of recursion (which may be likened to the person who, 
when iranted three wishes by the genie of the lamp, always on the last 
wish sllepts three more wishes, and thus goes on wishing for ever) is an 
impor^t on^in programming. Students may be introduced to this 
concept quite eiisily in LOGO by making a very small addition to the 
TRIANGLE procedure: 

toItriangle 

repeat 3 [fd 50 lt 120] ' . 

LT 10 
TRIANGLE 

,ENb ■ \ 

Ak with the three wishes, the TRIANGLE procedure calls itself, 
resulting in the generation of quite complex patterns and, more 
imip|)rtantl^, the potential discovery of further mathematical 
rllaitionships. 

I ^ ■ - ' •• ' ■ ^ , 

IIPGO in Schools ^ 

work with LOGO in schools has been one of the 

The 
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If^oneenng work witn Luuu m scnoois nas oeen one or me 
rfiihfeNlements of the Elizabeth Centre in Hobart (Wills, 1979). The 



LOGO Project (described further in Wills, 1980) used a minicomputer 
(PDP-1 1) with a turtle and graphics screen. The students did not regard 
their assignments with the turtle as mathematical; but more as artistic 
activities, according to Wills. Work at the Elizabeth Computer Centre 
and the Uhiversity of Tasmania played a major part in the manufacture 
by,Flexible Systems, a Tasmanian firm, of what is called the Tasman 
Turtle, tio^ exported to many countries including Britain and the 
United Slates. Meanwhile other pioneering work was taicing place at the 
University of WoUongong (McKerrow, 1 980) where aa^inte'rface for the 
Apple was developed, and also at the University of Western Australia 
(Allison and Edmiston, 1981). 

Up until the end of 1981, trials of LOGO with students were largely 
confined to a handful of centres around the world, notably Edinburgh, 
Boston, Dallas, Nev^ork and, in Australia, principally in Hobart. The 
explosion of turtles into schools everywhere came with the development 
of versions of LO^OIbr microcomputers. Four versions were revie>yed 
by Williams ( 1982)— TI Logo for Texas Instruments microcomputers; 
Apple, Krell, and Terrapin Logos, all for the Apple; and Color Logo for 
the TRS-80— but since then versions of LOGO have appeared for the 
Commodore, BBC, and IBM niicrocomputers'. With the widespread 
introduction of niicrocomputers in schools, LOGO has become quite 
popular throughout Australia. As one instance of this, a regular coluihn. 
Turtle Talk by Sandra Wills, now appears in the journal of the 
Computer Education Group of Victoria {COM-3). 

Fronfi a school in Queensland comes a report of the Gabbinbar 
Project, which has among its objectives to develop programming and 
thinking skills using LOGO. One of the several interesting aspects of 
this report is what the students themselves (Year 7) thought of 
LOGO: 

. 'It is an efficient, simple, easy-to-use language that facilitates graphics 
programs, geometry and logic' 
*Logo is a good way to get started Jn programming.' 
*It is fun to use and you can see your results.' 

*I follow the path of the ,turtle in my head and this improves my logical 
thinking.' 

*It (turtle graphics) helps me to understand geometry.' 

*It helps in problem solving because you have to think.' 

*When you have got a bug, you have to use logic to get it right.' 

'Your skills increase by working out how to do programs and then trying^o 

simplify?' 

*It has helped me work out problems that usually J couldn't do.' 

*The ability to form one's own commands: it is easier in Logo than Applesoft 

or Integer. '(Crameri, 1983:9) . ^ 



Twd publications likely to increase the popularity of LOGO in schools 
are Learning LOGO on the Apple II QAcDougall, Adams and Adams, 
1982) and the MECC (1983) handbook on LOGO. The.first of these 
may be useful for schools with Terrapin, Krell, or Apple versions of 
LOGO. It is a very gentle introduction to computing with LOGO for 
students and teachers alike. The second publication, reviewed by Wills 
(1983), like most publications from the Minnesota Edupational 
Corhputing Consortium (MECC), contains . many useful student 
/activities and worksheets. ■ 

Other versions of LOGO are available— for instance, WoUongong 
LOGO developed by Miller at the University of Wollongorig and TAS 
LOGO adapted by Hayhurst of Reece High School in Tasmania. From 
being one of the least known programming languages, LOGO has fired 
the imagination of many teachers now that it is more widely available on 
microcomputers. One primary school principal noted that children can 
become either computer programmers or computer puppets and,, if 
teachers want the former, then LOGO is the language to choose 
(Beaumont, 1983). 

Advantages of LOGO 

Many of those who write enthusiastically about LOGO describe its 
advantages in terms of the shortcomings of BASid (see, for example, 
Papert^^ cbniments in the. previous s'ection). As one instance of this, the 
BASli^ progij^ say, RECTANGLE receives the 

folipwiiig unh^ . 

With LbCjiO^ 

I DONT KNOW HOW TO RECTANGLE \ 

At one level, there is little difference -bqtVeen these two messages. At 
another, there is a whole philosophy, for the^jny}lication of the/^f^^^^^ 
message is Tow have made a mistake' whereas the implicatiqri of; t^^^^^^^ 
second is 7 (the computer) lack the knowledge. Please teach^nieSI^¥ 
other words, LOGO has the child or learner in control of the cpniputer^^^^^ 
with many other languages, or at least with teaching prograrnis using:; 
them, the computer is in control of the learner. To quote Papert agairi,' 
'The best learning takes place when the learner takes charge' (Papert, 
^ 1980:214). 

For Papert, too, LOGO encourages syntonic learning-— that is, when 
children interpret the movements which they want the turtle to make in 
terms of their own bodies. Thus, learners wanting to teach the turtle how 
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. to RECTANGLE must; first be j^td do it themselves. Children who 
. walk, Jpr instance, trad^ rect|ing^lar route (walk i§o many paces, turn 
Igft^waUif . V) oi>who s^e;tnilhe(r riijind's eye themselves \v.alking to trace 
out- a rdfctangle are'^^likeiy^^tc^'iie able to program the turtle: ti) do likewise. 
' .FrbmTeaching the t^Tid^^^ how to SQUARE or 

f^^'^^GO^/^ is a siiiall step (though a gia^t learning leap) to teach 
ihONwto CIRCLE: forward a small step, turn a little, forward a little, turn 
a litHe . . ; untHypy:af^ve back at the starting point (a further instance of 
the total turtle trijalhebrem). The power of LOGO is that learners are in- 
control of thdr^leajtiing. A 
. Another,; claimed advantage for LOGO is that 'a^'^doffl^ 
structured programing 'or, more specifically, procpdu^ oriented 
progr^mihgj A commonly quoted example is te^aching the turtle how, 
to draw-^ house** This task can be broken down into two steps or 
' procedure^— drawing a rectangle and drawing a triangle— and th^ wholfe 
/^ecomes more manageable. Any complex task can similarly be 
subdivided into a number of procedures. Getting each procedure to 
>ybrk separately encourages good programiming habits. 
Y' LOGO also encourages debugging, the computing term for locating 
and fixing errors in a program. The learner who has developed 
procedures for RECTANGLE and TRIANGLE may, when putting 
them together in a procedure for HOUSE, write: 

JO HOUSE 
JLECT ANGLE 
TRIANGLE 

END ^ \ 

In response to entering HOUSE, the turtle may trace the triangle inside 
the rectangle, or under the rectangle, or even to the side. A ppsitive 
feature of LOGO is that the learner can actually see tjie turtle producing 
each procedure in turn, and it becomes a relatively simple task to find 
the logical bug in the program. To remove the bug (i.e. debug the 
program) the turtle must be in a particular position and direction before 
commencing a procedure. 

Limitations of LOGO 

The most often voiced criticisms of LOGO are that it is slow, that it is a 
language for children only, and that it is primarily, a language for 
mathematics; learning. It is worth considering briefly each of these 
limitations in turn. • 

LOGO is relatively slow and requires considerably more memory 
than, say, BASIC. Thus it will not run on small microcomputer systems. 



The developers at MIT were less.concemed about speed and memory 
than, with developing a powerful language for ilearriing. For many 
^plications in schools, the Umit^Uons of speed are not noticeable and, 
r^^-^-with further advances in tech^^gy, considerations of speed and 
memory will become less important. , 

LOGO certainly is a language that young children jban use to explore 
powerful ideas. In Australian schools it, is being used mainly at the 
primary level (see,for example, Carter, 1 983) and often with five-, si)^-, 
and seven-year-old students (Beaumont, 1983; Rebbeck, 1983). 
LOGO is also bein^g used in special schools to develop logical thinking 
skills (WiUiams, 1982). In the early development of LOGO, it was 
more often used at the secondary and college levels, possibly because 
there were few computers in primary schools. Abelson (1982:90) 
notes: ^ / 

In our r^arch at MIT, working with preschool, elementary, junior high, 
high school, .college students, and with their teachers, we've used LOGO to 
V introduce programming and the computational perspective at all levels. 

It seems likely that, ^yith greater familiarity, ; teachers will use the 
language here 'to introduce prograrnming an^ the computational 
perspective' at higher levels too. 
That LOGO is primayHy a language for learning mathematics or 
> teaching children to be mathematicians, as.Papert (1971) expressed it, 
is not altogether surprising in view of its development at MIT. A 
dynamic turtle, or dynaturtle for short, has also been developed, which 
is used for learning physics, particularly Newton's laws of motion. Le^s ^ 
well known is that a version of LOGO music has been developed 
(Bamberger, 1982). Other writers (e.g. McDougall and Adams, 1983) 
have highlighted that LOGO can be used also for ge1idratir\g patterns 
with words— as in writing poetry, for example. LOGO is frequently 
thought of as being just turUe graphics (which low-level versions on 
smaller microcomputers often are) when it is in fact ii languiage that has 
arithmetic and list processing facilities. That LOGO is less used for 
non-mathematical applications may simply be because of its eariy 
origins. It is, however, a language that is still evolving arid it seems likely 
that it will be used in more varied ways in the future. The use of sprites 
in some versions of LOGO is yet another example of extensions to the 
language. These are shapes such as planes, rockets, and trucks (or even 
shapes defined by the user) which may be variously coloured and 
moved around the screen at different speeds. As. was noted in tl^ 
discussion of BASIC, most computer languages were developed for 
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particular purposes and it is limiting horizons to think of users being 
familiar Avith just one language. / ; 

Authoring Systems and Languages 

^Authoring systems and . authoring l^guages are specialized 
.programming languages that are designed specifically to assist teachers 
write educational programs or^ computer-assisted-instruction (CAI) 
modules. They are usually designedvas conversational languages and 

^ read very like normal English text. Jt is sometimes said that thSy are 
programming languages for those who do not wish to learn to 
program. ^ " . ; 

Three such authoring 'systems and languages in use in schools are 
described here. The first is COPILOT, a version of PILOT of which * 
there are maiiy other versions (COMMON PILOT, MICROPILOT, 
SUPER PILOT). The second is the ZES authoring system which is an 
Australian software development. The third is^the Shell Games. 

COPILOT ' ' ^ — 

PILOT, an acronym for Pro^ammed Inquiry Learning or Teaching, 
was first developed in 1969 at the University of California. In the years 
following, Palo Alto School District near San Francisco explored the 
use of this language with teacher->yritten computer programs for 
hearing-impaired primary and secondary school students. However, 
differences in computer systems meant that the language needed to be 
largely re-written and the new version was called COPILOT. One of the 
researchers involved in the I^alo Alto research program, now resident in 
Australia, developed;a microcomputer version of COPILOT (Keepes,. 
1982) and it is this version which is described briefly below. 

An example from Keepes (1982) best illustrates'the nature of a CAI 
segment written with,COPILOT. Thq sample sequence is for teaching 
the difference between 'doesn't' and 'don't' in simple sentences. One 
student's fraction with the computer might look like this: 

A MONKEY- — HAVE A SHORT TAIL. 
?DOESN'T 

VERY GOOD . 
and for aifother item: . 

ZEBRAS r-r- HAVE SPOTS. 
?DOESN'T e 
TRY AGAIN 

?DON'T : , 

VERYGOCID 
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This siixiple dialdguei whicK onlyrrequires the Student to 

enter a response CdoesnV or /don't* in this Uistance) following a 
question and prompt ' 

The teacher wishing to construct such a lesson sequence must 
obviously enter; for each item, the question to be asked and some / 
appropriate response for correct and incorrect entries by students. This 
is \yhat the teacher's written program might look like: 

90 Q,A'MONKEY — HAVE A SHORT TAIL. . ' 

100'L.1 ^ ' ' . 

110 A.DOESN'T -J 

120 R.VERYGO0D, . ] v. 

130 W.TRY^ AGAIN v> 

MOJWXl ,• , ■ • ■ 

150 W.THE ANSWER IS: DOESNT 

160 Q. , . 

170 Q.ZEBRAS — HAVE SPOTS. ■ / -5* " 

180 L.2 ' : ^ 

190 A.DONT ; \ 

200 R.VERYGO0D 

210 W.TRY AGAIN ' 
' 220 WX2 - ' / 

230 W. THE ANSWER IS: DON'T 

This kmd of programming is relatively easy tol leariil There are just 1 1 , 
commands (e.g. Q. L. A. R. W. WX). When the computer encounters . 
Q., thlliiie is printed (e.g. line 160 prints a blank line while 170 prints a 
question). Answers are indicated by A. and responses to right and ^ 
wrong tries/^y R- and W. respectively. WXl is a bYanch to an'^' 
alternative response for a second wrong try and L is a label. 
» Lesson sequences may be considerably more elaborate with the 
addition of just a few additional commands. Speed of printing can be 
varied and parts of text may be highlighted, by printing in inverse or 
flashing mode. Graphics can be incoiporated, as can simple animation. 
Even sound can be added-musical notes together with clicks, zips, 
whoops, and buzzes. Use of COPILOT forms a component of the South 
Australian College of Advanced Education postgraduate diploma in 
instructional uses of computers and increasing numbers of teachers are 
now becoming acquainted with this language: 

The advantages of COPILOT, and other versions of PILOT, are that , 
teachers who wish to construct prog-ammed inquiry learning or teaching 
sequences may do so much . more easily and quickly«.than in either 
BASIC or LOGO, or any other language like FORTRAN or Pascal 
Disadvantages are that the current version ofCOPILOT.is rather slow 
and it does not make' use of the full power of the microcomputer. 
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Another problem applying to PILOT more generally is thati like 
BASIC, there are many versions and little standardization across 
versions. Nevertheless; Willis, Johnson, and Dixon (1983:135) 
conclude their account of authoring languages with the statement: 'We 
.believe that PILOT will become a widely used language among 
educators'. Whether PILOT becomes widely used in Australian 
classrooms will depend primarily on how teachers choose to use 
computers, whether essentially for drill and practice or more as a tool as 
in, say, word processing, 'simulation, or data ))rocessing. 

The Zenith Education System (ZES) ^ ' 

Like COPILOT. ZES is a teacher's tool for creating CAI lesson 
modules. The total system comprises a number of subsystems, each of 
which is designed to help the teacher wfio has had little or no : 
programming experience. Written for the Apple 11 with at least 48K or 
memory and one disk drive, ZES is produced by a Sydney company. 
The version described briefly here was released in 1981 (Zenith 
Education Systems, 1981). 

The main program within the ZES authortag system is used to create 
the lesson sequence. This consists essentially of multiple-choice type 
questions with up to four different responses from whiclf to select. 
Questions may be accompanied by textual information, as well as by 
pictures and illustrations, these latter produced with a separate graphics 
facility. The teacher can incorporate hints and other branching as 
desired. Yet another program allows questions, answers, or lesson flow 
to be altered or modified. The whole system is menu driven, by which is 
meant that the lesson writer is presented with lists of options at different 
choice points in creating the lesson. What ZES does, like the PILOT 
authoring languages, is to simplify computer programming, while at the 
same time allowing teachers to create individually tailored lesson 
sequences. 

Yet another feature of ZES is a reporting program which monitors 
student performance. This can take a variety of forms JFor exaj^ple, the 
teacher may request a question analysis, or the results of -itgliyidual 
students or for the whole class, or even an analysis of studenf response 
times. 

, ■ . * * 

The Shell Games 

The Shell Games (Tognazzini, 1979) is yet another authpring systeio 
that allows teachers to create their own quizzes. The name *Shell 
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Games' comes from the fact thaf each game consists of a shell into 
whic^ teachers can insert content forjeaming and teapng. There are 
three different game^: The Match Machine, Professor True, umd Mr 
Multiple/ As the names of the games .imply, the Match Machine ^ ^ 
requires students to match up items (words^ foreign phrases, 
mathematical expressions . « .) in one column with items m a second 
column; Professor True is a true/false quiz; and Mr Multiple, the 
familiar multiple-choice format; a' . 

What distinguishes the Shell Games froi^ most other authoring M 
systems is that the teacher's only task is to specify the|items, for 
matching or the questions and answers from which to choose. The ^ 
program has built into it the instructions for administering each quiz, the 
scheduling of items, the giving of praise for right answers:,^or 
encouragement for incorrect responses. In this sense, the games' are 
literally shells which may be used to test/teach a wide variety of subject 
matter. ( 

The concept is quite a clever one. With the aid of this program, the 
teacher can quickly construct a quiz to test almost any content and the 
result is software tailor-made for some chosen instructional sequence v 
and, at the same time, with a professional touch matchij[\g most 
conynercial programs of the same kind. There are two negative Mpects. 
Teachers do need to know some programming (perhaps all teachers 
should) for it is necessary to delete and insert lines in the shell of the 
program (written in BASIC). Secondly, the praise and encouragement . 
built into the program have been selected for some anticipated typical ^ '* 
group of students; the language may not suit young students, for 
instance. ■ / > , " 
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5 : USES OF COMPUTERS IN SCHOOLS 



Microcomputers are being used in Australian schools in a multitude of 
ways. SchogL^admlnfstratQrs are -realizing that here is a powerful 
management tool and that many administrative tasks are similar to 
those in small businesses where the computer has proved an aid in 
inventory control, access to records, budgeting, and accounting. 
Teacher-librarians are appreciating that the computer can be. used to 
good effect in many aspects of library work. In the classroom, 
computers are being used to teach programming, to teach about 
computers, to solve problems, to simulate processes, to draw and 
design, to assist writing, to compose and play musicj , to access 
information bases, to drill facts, to test learning, to stimulate thinking, 
and to play games. - * 

One confusing aspect about much of the literature in this-field is the 
range of terminology encountered and the lack of consensus about 
meanings of key terms. Some writers, for instance, describe learning, 
/with computers interms of drill and practice, tutorials, simulations and . 
demonstrations (Lathrop and Goodson, 1983). Others use a range of 
overlapping terms— computer assisted instruction (CAI), computer 
aided or assisted learning (CAL), .computer based learning (CBL), 
computer managed instruction (CMI), electronic blackboard. Yet 
others surii up the use of microcomputers in schools in. terms of six or 
seven major areas: teaching about computers, teaching/learning with 
cojnputers, curriculum support applications, administration, use of the 
computer as ' a tool, communication/information access, and 
recl-eational computing (Sandery, 1982b; Elizabeth Computer Gentre, 
1983). 

The approach preferred here is, first, to separate learning about 
computers from learning with or from computers, then Taylor's (1980) 
framework is used to distinguish between the various categories of 
learning with or from computers, which clearly embraces the major uses 
of ^computers in schools. Taylor suggested that all computing in 
education can be accommodated in one of three modes— 'tutor/tool/ 
tutee'. 

In the first, the computer functions as a tutor. In the second, the computer 
functions as a tool. In the third, the computer functions as a tutee or student. 
(Taylor, 1980:2) 
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Any olassiriofltion or computer use in schools must be arbitrary to some 
extent wlUi categorios Inevitably overlapping. It is convenient here to - 
review the myriad uses of this very generarptirpose machine— the 
coqjiputer— in terms of how they are commonly usecf in schools, that is 
augmeijting Taylor's framework to include: ; 

* The computer as tutor 
The computer as tool. 
The computer qs tutee. 

While it would be the exceptional school that could currently claim to 
use the computer in all these modes, nevertheless the descriptions that 
follow are based in the main on practices in Australian schools using 
cbmputer software developed for the most part in Australia. This 
chapter shows the wide variety of ways computers are being used in the 
nation's classrooms; in the next chapter more complete programs or* 
projects are presented in the form of case studies. 



Learning amHit Computers 

The school with access to microcomputers can essentially use them, as 
just rioted, to learn about computers or to learn with or from computers. 
Although there is not yet agreement among teacher educators about the 
meaningof key terms, learning about computers (that is, as a subject to 
be taught) commonly encompasses compter awareness, computer 
literacy, and computer electronics. 

Computer Awareness "^^^^ 

Given the impact that computers are now having on every aspect of' 
daily life, it is hardly surprising that computers themselves stiould be 
considered an object of study. School councils and parent groups are 
being vbcal in urging schools to purchase computers, and cbihputer 
awareness courses are beginning to be included in the curriculum 
offerings of many schools. 'Gonsidered by Sandery (1982b) as 'a 
national asset', computer awareness is described by him as follows: 

Mike to think of .computer awareness as the knowledge required by an 
inteUigent citizen to enable that person to Make informed decisions about 
computer related issues that impinge upon their daily lives. It is essentially a 
knowledge of the power and the limitations of computers. (Sandery. 
1982b:75) . . ' ^ 

While much is being made at present, of the need for computer 
awareness courses, Barrett (1983) notes that this need may duninish as 
the level of computer awareness in society rises. 




Most 'computor nwnronofjs courses usually include some treatment of 
such tQplcs UH Ihe history of computers, the components of computer 
systems, how they work, how they are used III industry qnd commprcQ, 
social consequences adsing. from tlie introduction of computers In 
8ooiety,.issue8 like privacy of information, automation, and a cashless 
society, >A computer awareness course that has received some 
recognition beyond the State'in Which it was developed forms one of the 
case studies/in the next chapter/ 



Computer Studies 



Overlapping computer awareness is the question of how to use v 
computers— that is, how to program and now to run applications 
packages, and this is often termed 'computer literacy' brvcomputer" ' 
studies'. Many would argue that learning how to use a computer is the *i ; ; 
best way to bepome aware of computers, ; . : ^ 

WJhich programming language is taught in computer literacy couf§e^s.j^ yir 
depends partly on whether such courses are offered at the prinTary oj : * ■ 
secondary level and partly oii those advising teachers in cotripUtirig^^^^^^^^^^'^^^^^^^^^^ , ; 
Overall, BASIC is the mosy widely used microcomputer language \n'V'-<'''^ 
schools at present. At the pripiacy jevel, LOGO i.s.gainihg iri.jpOpylan^vf-^ , 

rtictiired BASIC or P^a^aVisri^ • ^^/^ 

"lere is an ihtroduction 'to ^ assembly *: v ^ 



At senior secondary 
advised, and 
language. 



/els. 



Cpnriputer Ele^^ ^vV^ * 

•Coniputer electrOTics is often included -as p^.rt^c 

el^cfronics or dimal,«lec^fon^ off/A 
yehifti^secdndaiyT^vel 6f^^ _ ^ . 

^^ally.pibv|de an intr^uCtion to integrated qrcuit-s^(jhdho>^^ c^n ^ 

be e^oiiribmed. to forjji more complex chip^c Circuits sludred ■may include " 
,nm;flop^coiint^s;^^^^ ailddogic gW|s| leading i^sipnj^^^^ 

building of, sinipll cbiripiiters^ ts^ xf 'i vf ^ "i^^y ;:^ 





ThCCohfiputer as J utor; 

ThfifUse df the. computer as tiijpr'jjas a relatiV^y lon^jftftst6i7^ Bobi^^ 
'^^4r('^980)apd^^ ' 
^f^wth^idays^fp^ it alsprests-pfi^ ^ , , 

■ res^ar(;li.cdfiducted^^ 

•^ainlyif thf to Schpi5is v *^ 

^LAl^ -at Ih^tlMcrsities of Illinois: and Delawiare;'; 
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.progruni TICCIT at Brlghnm Young University, unci the work of 
Atkinson unci Siippos at Stanford, c)f Bork at California, and of Dwyor at 
Pittsburgh). Extonsivo roviows, particularly of applioqtiona fn roading, 
may bo found in Mason, Blanphard and Daniel (1983) and in.Marsh 
(1983), Shears and Dale (1983) cite an evaluation study by ETS at 
Princeton, which largely confiriticd qarlier evaluations of computer 
assfstcd instruction; for subjects like mathematics, CAI generally 
produces'greatest gains, whereas CAI gains for reading and language 
skills, though still significant, arc lisually smaller, General support for< 
these findings is seen in the Australian replication of ^Atkinson's 
program at Stanford by Gumming and Willox (1982), 

However, there I9 a paucity of Australian research regarding the use 
of microcomputers in schools, not only as tutor but also as tool and 
tutee. This is a field in urgent need of concerted action by research 
bodies, by individual researchers and, indeed, by the whole educational 
community, 

. the computer as tutor may be used to provide drill and practice (e,g, 
the learning of tables), to teach and test factual information '(e,g. 
memorizing capitals of the world), to develop mastery"~1n spelling or 
number factSi to develop reading speed, and improye comprehension. 
Good examples of the computer used in this mode are that it can be 
.tailoVed to the individual needs of, students, can provide diagnostic 
information as well as keep records of all student learning, atlways 
provides positive reinforcement, and, of course, is infinitely patient. 
Some brief descriptions of computer programs available in classrooms 
follow. These are a small sample only of the wide variety of software 
that is available^. Their inclusion here is not an endorsement but, rather, 
an indication of the different ways in which microcomputers may be 
used as tutor in schools. • 

Practice in Science, 

Funded under the Microelectronics Education Programme (MEP);in 
the United Kingdom is a set of microcomputer software called Five 
Ways Software (Council for Educational Technology, 1982; Note 5), 
named after the school in Birmingham which field testedUhe resource 
materials, . ^ 

Consideration of one of the Five Ways programs indicates the 
general underlying pfiilosophy of this set of software. Symbols to 
'Moles, for example, i^s designed for .chemistry students to practise^ 
symbols, valencies, formulae, equations, ' and mol? concept 
calculations. The accompanying manual contains suggestions for using 
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tho program rollowinm tonuhliiB qftho conoopts involvoci, Tho progrom is 
closignoU ronmo Intllvklually or in nnmH groupB, and tlioro is tho facility 
Tor tho toaohor (0 qhogk stucionts* progress, ; 

Toacliing notes sappliod with oaoh program in tho Fivo Ways 
software series provide instnigtioos about running the programs, 
selecting topics for practice from the menu, viewing students' scores, 
iind using tho manngoment section to govern dilToront aspects of 
program use. All programs wore designed for the Apple, with versions 
for the BBC in preparation, There are other programs in the series for 
geography, French, business studies, maths, physics, and biology, 

Teaching and Drilling in Language 

One example of courseware available through the Minnesota 
Educational Computing Consortium (MpCC), designed botli to teach 
(termed ^tutorial') and to drill (termed *drill and practice') commonly 
used prefixes in English, is a Language Arts package, Elementary 
Volume 5 (MECC, 1980). When the program is run. seven lesson 
choices are djsplfiyed in menu form, five tutorials and two review 
lessons. As with most MECC software, the computerized modules 
make use of tlie computer's graphics capabilities,, and its random 
number generatorUo randomize question order. A comprehensive 
manual (50+ pages) accompanies the disk with instrucdons on each of 
the programs, suggestions how the lessons might be used, worksheets, 
scoresheets, and background information about using a micro- 
computer. ' 

Other MECC coursewaire is available in all subject areas, primary 
and secondary. Training materials, too, Jiave been produced on different 
aspects of programming in BASIC and assembly language. 

Practising Basic Number Skills / 

One of many programs designed to give students practice in basic 
number skills is Mathvdder produced by the Angle Park Computing 
Centre (1983; Note 6). It is* in game form and modelled on popular ' 
video games, and students must enter the correct answers to basic 
number facts (addition, subtraction,* multiplication and division) to 
shoot the mathvaders descending from the top of the screen. 

Level of difficulty and skill to be practised can be selected using the 
teacher option. For example, level of difficulty can be varied by, 
extending or curtailing the range of numbers. Thus ifthe 6-times table is 
to be practised, the teacher may select 1 to 12 (or 1 to 10) as the tange of 
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Ilq nkl number and 6 to 6 m the range Ibr'tho second.' The «vj\il«ble 
IdoiilnUiiliUjon Ih on the difik llHeifi which Ifi acoesfled by typing 

Jhlei domputer as Tool 

Th^ pii6r (\inclion of computers In ^cIiooIh Ih aH a tool, as In bnshioss 
/md n commerce, and in home computing if games are inchuled In this 
,|no(jk Like any other tool, the computer may bp used to perform 



./;^ai{(icji]iii^r tasks but, because it Is such a general purpose tool, the range 
' ^ ^ can perform is wide* Computers may bo used as calculators,^ 



,bai|tc|ii<rl 
;iVt»(ti . 

^as AcjjQiintlng machines, as rather special typewriters, as well as for 
iStorln^; yast quantities of information for subsequent access and 
rctrlo^a)] but computers may also be used as learning tdols, as tools to 
draw, to play music, to play games, and much more besides. Spme of 
these 'uses of the computer as a tool in schools are considered 
Mow. 

A Tlql|for Calculatiori and Statistic^ . 

Computers can be used as simple calculators using, say, BASIC jDr 
LObO. Thus with BASIC, one could enter: 

^ Pj^I^jT 243.27 ♦ 12.7 to multiply numbers 

PRI^(T 49.82/0.296 • to divide numbers 

' PI^^ SQR(1024) to take square roots ' " 

and, ^milarly, for common trig or log functions. Calculations in LOGO 
are y^ry similar, for example: 

PRINT 2*2/(6+4) 
PRltNT SORT 129 

Random numbers can also be generated. The instruction in LOGO, for 
instance, for a random number less than 100, is: 
PRINT RANDOM 100 

■ 1, ' ' ■ '.. . : ■ 

these i|ather simple examples, the computer is used as a tool, instead 
o?W^culator, or instead of mathematical tables and tables of random 
numbeis. 

From $mall-step calculations in immediate mode, microcomputers 
can be programmed to perform various statistical analyses. ProgramT- 
Test (Queensland. Departmeiit of Education, < Curriculum Brarich, 
1981a), for instance, allows inferences to be drawn about smgle 
samples. The main aim of the program, however, is to give students 
irtsights into use of the t-distribution rather than to undertake 



slgninQftnco tgstfi on dntfl. In this sonfie, it \n easentlnlly n simulfttlon 
pftokftgOt Tho \m of tho gniphlos fftolllty of mlorooomputor« permits 
stiulents to m tho otTcot of ohnnglna conditions (o.gi conficlenoe \mk) 
whan tli(3y afilk questions of tlio sort *Wliat lipppens If v . . ?\ 

Another sQrIos. of programs that would find rendy nppllQfttlon in 
8qIioo1»i this time mora m n tool by tcnohera In analysing students' tests, 
; Is that produced at Macquarie University (Note 7) as part of die Student 
Assessment Project (Daumgart, low and Riley, 1982), The wholq 
package, comprising sots of slides, computer programs for the Apple 
microcomputer, and comprehensive manuals, was designed as a kit of ' 
materials for prosoryice and inservice education of teachers. 

One of the program modules, TESTAN, produces test analysis 
statistics for classroom tests, The program may be used for both norm- 
roforcnced and criterion-referenced tests. Tests are scored, and 
percentages and a histogram of the distribution of marks displayed. 
Statistics which can be computed include mean test score, standard 
deviation, reliability coefficient, and standard error of measurement. 
Then for each item is displayed the distribution of responses for each 
alternative, facility and discrimination indices, reliability if the item is 
omitted, and point-biserial offrrelation coefficient, Two other program 
modules allow the teacher, in interactive mode, to enter student data 
into a file or add data tQ an existing file. 

AnoUier program module. GRADER, combines marks (tests, 
projects, and so on) wiUiin a subject or across subjects. Yet another 
program module, MODERATION, is tised to adjust marks so that the 
mean and standard deviation are aligned to those of another test. The 
final program module RASCH is for item analysis using the Rasch 
model, 

Tl\is set of programs could be useful as a tool, not only for analysing 
classroom tests but also for providing insights into topics like 
moderation and scaling: : ' 

A Tool for Writing ' / 

As more teachers appreciate that microcomputers can be used as tools 
for writing (or word processing), so the use of computers is capturing the 
imagination of increasing numbers of educators. When computers are 
used as word processors, they are tools in very much the same way that 
pencils and rubbers, biros and liquid paper, and typewriters are tools. 
The enormous advantage of computers oyer these other tools is that 
what is written is stored in the computer's memory, rather than on 



pnpoiv for my xMm\\ and odiling or printing m daslred, WluU anAblog 
gonipiitor to do \\m^ tiwkH Ih ft progrnm oftlled n word tiroogssor, 
There nro mm of word prooesfiors uvflllublo for prngtlonlly evoi^ 
miurooomputor-^Atflrl Writer, Uank Street Writer, Ensy Sgrlpt, Ensy 
Writer; Gutenberg, Porfeet Writer, Seripsit, VIo Writer, View, 
Visiword, WordStnr, Z«rdnx--to name Just n few of tiio i)ost; known 
onoNt Mn^ (1983) nottiH tInU there are more thnn 35 word proeensing y 
Hoftwnre pncknges for tlie Apple nlone, rnnging from undor $100 to 
more thim $500, ^ 
^ A key criterion for recommending « microcomputer for eduontionnl 
use might well bo the nv«lh\Mllty of n rensonnbly vorsntile, ensy-to-URe 
word processor, The ndvnntagos of word processing programs are that 
ih6y enable text to bo ontorecl into the computer, edited and formatted 
on the screen, and subsequently printed, Paragraphs can be Inserted and 
moved around at will, DitToront formats can bo exporlmontod with and 
displayed, Limiting factoVs which schools may need to take into account 
are that word processing appliCatious make heavy demands on 
computer time, depend for ofifootlvonoss on standard,, often , more 
expensive type of keyboards, desirably should liave 80-cohimn display, 
usually require considerable memory o.r auxiliary storage, and 
necessitate the purchase of a printer, a relatively expensiyo item if good 
quality output. is wanted. 

The biggest impact of word processors in the classroom Is on the 
process of writing itself. From around Australia are coming reports of 
how teachers are using this new educational tool on a variety of 
microcomputers. Earle (1983) and "Inkster (1983), for example, 
describe the work in one primary school msing the Tandy word 
processing progrjfm, Scripsit; Smith and Gray (1982, 1983) working 
also at the primary level use Zardax, a word processor for the Apple; 
and Kaiser (1983a) reports the use of Hi Writer Using the Peach 
micr(3cofnputer with.remedial reading groups. / 

In a detailed case study. Kaiser' (1983b) reports on his investigation 
of the use of a word processor in conjunction with a process , or 
conference approach to children's written language. How the word 
processing program was. introduced, .the difficulties' experienced with 
teaching keyboard skills, the progress made by a sample of children, and 
the views of other teachers in the school about the project as a whole are 
fully des^jribed in a way thal^makes this a most useful case study for 
other teachers. Three trefids noted by Kaiser were a tendency for 
stuBents to write at greater length when using the computdr, for the 
increase in length to be accompanied by an increase in the complexity of 
■ • •, > 59 . 





Figure 5. 1 Using a Computer for Writing mEmy (Photograph by 
courtesy of Apple Qomputeir AustraUa Pty L^ 

written work, and for no lessening of enthusrasni on the part of studen]| 
as a result pf using the computer as a writing tool. ' 

Ih an address to English teachers about the use of microcomputers in 
writing, Woods (1983a:35) notes: , . , 

The possibilities should be explored with di sense of optimism and ngt a 
Luddite-inspired gloom, English teacheraidweU in a world of words, of 
literature,, and of the imagination. W0 should be in the vanguard for 
discovering the potential for computer technology in learning and in shaping 
language and thinking* ^ 
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Other toqlH «v«ll«ble to writors, In goi\|«nQtlon with word prooesaors, 
, m programs to ghegk spelling (§»g, Eftjiy Spell, Sneliatar, VIslspell), 
Hxm m not yet widely wsed in Qlnssroortis, probably begfliifle a second 
disk drive 1^ usually /needed* In regard to spelling, IBarle ()9B3) makes 
the' interesting observation that students note spelling errors niofe easily 
when thelr^ writing is printed by eomputer than In Its handwritten 
form, ^ ' I 

So rar. word processors have been used In schools to do wliat has 
been done beforei but lit dilTerent ways that lead to an .extensloivor die 
writing process. Exciting as these might be^ new and creative uses of 
word processors are being explored, At the Rdinburgh University 
Pepartmont of ArUricial Intelligonoe, for instance, Siutrples (1983i54) 
dcHoribes what he calls ^a construction kit for language'. Programs are 
being developed which, in coi\|unction with u type of vyord progesHOr, 
are being used to generate ^enienccN, to plan stories, to transform text, 
and as a iheNauriis, The use of die computer as Writer's asHlstaht'seemN 
ccrluin to oludlenge die imagination of teaoiierN, 



A Tool for Miialo 

Not too dlssimilUr to word processing programs arc programs for 
proccsNing musical notes, One such program, doyelopod for toachors , 
unci 'students to create their own tunes, is Sing (Queensland, 
Department of Education, Curriculum Branch, 1981b), As with word 
processing, users interact with the computer and create their own 
musical compositions. Notes are entered singly, the usor specifies time 
signature and type of note, and the score is progressively displayed on 
the screen. At any point users can press a key; and the tune they have 
created is played back on the microcomputer's speaker. Tunes may also 
be saved. Program Sing was written for the Apple 11 with 48K of 
memory, , 



A Tool for Drawing 

In the discussion of LOGO in Chapter 4, we have already seen how the 
microcomputer can be used to draw pictures, though the computer here 
might more appropriately be considered as funcdoning in tutee mode 
rather than as tool, A graphics tablet, available for some 
microcomputers, illustrates how the computer may be used as a tool for 
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drnwing, Thus, \m\m\ of progrnmming the turtle to tf^odt sflyi » eirQlei 
m{\m\% Qm \m a light pen< Any seleoted shnpl drawn on the gr»phlQ» 
tnblet Immedintely appears on the computer 86reen< The^e shapes oan 
be n\mM In rikI the created picture stored on disk for retrieval at a later 
^ date, in very nnioh the same way that text or musloal tunes oan he 
retrieved. From drawing simple shapes and pictures, It Is a telatlvely 
small step to using the graphte^ tablet for handwriting, 

A Tool for Displaying Information 

The computer's graphics facility, coupled* with its speed of computHtlon 
make It a usehil tool for displaying information or Ibr demonstrations. 
This (\Mictlon of the microcomputer is olllen termed 'oleclronic 
l)lackboard\ v 

An example of the miorocomputer l)elng used to good effect as an 
oloctronio blnckliortrd Is the MKCC \mi^m\\t/Usthmm(ry Volufm J 
(MECC, 1 98 1 ), which ilemouHtrates the drnwIng of curves H orn a Nories 
ofNtraight linoH, One of (he six programs On the disk, CURVE DiImO, 
displays a succession of quite elaborate curve sketchesi all produced 
IVom straight lines* A second program, 'CURVES', demonstrates how 
to draw an elllpHe, a paraliola, and u hyperbola using the approach 
called ncflthconietry. Like all MECC softwaro, tliese programs are 
accompanied by an cxtonNlvc manual which NUggoHtti ways the 
prognuns may bo used In touching. Those particular programH Illustrate 
liow some software can bo used across subjects (e.g. Years 3 to 12) 
^ dopendlng^on the depth or treatment given, 

A Tool for Simulation . ' 

Among the poweri\d (\inctions of microcomputers Is the capability of 
simulating the operation of a system— perhaps the ecosystem of a lake, 
the operation of a nuclear power plant, breeding experiments, the search 
for energy, or growth in world population. Simulations usually permit 
users to examine some aspect of the real world under controlled 
conditions, they often enable the study of variables Svhich might 
otherwise be inaccessible, and they can promote a range of educational 
goak ; - 

Illustrative of the many simulations jn classroom use, available in all . 
subject areas, arc ^rcAeo/o^/ca/ Search (Snyder, 1982)^ which' 
simulates an archeological dig, and Gold Dust Island (Gare, 1984), a 
~ simulation game. Project RIME (Victoria. Education Department, 
Curriculum Branch, 1984), by contrast, is not a software package but it ^ 



is worth noting for the way in which simulations (and other types of 
computer activity) are integrated into regular classroom'- teaching. 

In Archeological Search (Note 8) students have the task olf.., 
organizing the excavation of a newly discovered historical site. They are 
faced with problems of competing commercial interests and shortage of ^ 
time arid money. The microcomputer simulates the- stages of the 
search— the surface examination, probes beneath the surface, 
laboratory examiilations and expert assessments of specimen findings. 
Decisions must brm^ on funds to be spent at each stage of the dig in 
the search for dita thalitHrfit give some clue about those who fonfterly 
bccupied the site. ^•^^-^ 

Ttho accompanying Teachers Manual and Students Workbooks 
suggest ways that library and other activities may be integrated with 
sessions at the computer. Particularly effective in this courseware are 
the suggestions for class management, enabling a microcomputer to be 
used with a class of students, for students need to do much reading and 
^ifcussipn before thejs^ake their turn at the keyboard. Logs are kept, 
tentative hypotheses macfe, to be confirmed or rejected in the light of 
evidence uncovered. Through this simulation, reading,: writing, and 
reasoning are all prompted, and students are introduced in an exciting 
Way to scientific method, all in a real and believable context. 

Gold Dust Island (Note 9) is a rather uniisJall^pmputer simulation 
game, unusual becaulse /the underlying educational objectives are not 
cognitive but affective. It is a simulation in which co-operation among 
players is encouraged. There is no individual winning or losing as such. 
Rather the game simulates a slice of life and allows players .to 
experintent with different behaviours in their personal dealings with 
other players. It is true that players can die in th& game, though this 
results in a loss to the group as a \yhole, and players quickly learn that 
individual survival depends on group cohesiyeness and harmony. Part 
of the objectives of this simulation game ar| for studente to establish 
» even what th^ problem is, and then to deternfine what their goals should 
be. As in i;eal life, students learn that one person's actions have a ripple 
effect on others. - ' ^ 

Gold Dust Island \s one, of a new series ofXnstraliari produced 
software which demonstrates the versatility and potential of 
microcomputers to enhance learning. This simulation is produced for / 
the Apple and BBC microcomputers. 

The Reality in Maths Education Project, known better as RIME 
(Victoria. Education Department, Curriculum Branch, 1984; Note iOV 
is a newly available set of mathematics materials. What the'RIME 
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materials endeavour to do is support teachers by illustrating, among 
other things, how computers may be used in mathematics classes for 
simulation and modelling. Particularly noteworthy is the way computer 
activities are integrated into regular^mathematics lessons, how account 
is taken of the fact that most classrooms will have at best but one 
microcomputer, and how lesson sequences are designed so that all 
students will have a turn at the computer. 

A Topi for Data Processing 

The most common use of computers by government, business, the 
military, and nearly all major institutions, according to Cobum et al. 
(f982), is in data processing. The information society depends on vast 
files of inform ation^rganized in databases; and only through computers 
is it feasible to access, manipulate, and retrieve selected information. 
These authors go on to comment: - * . ^ 

Until recently, the sol&instructional application of data processing has been 
to teach it, as a skill, in business education courses. In some schools, 
advancecl business education students even carried out most of the data 
processing tasks for the school "on computers. However . . . imaginative 
edu6atorkare beginning to devise ways of adapting the data processing 
capabilities of computers to enhance student learning. (Oobum et al., 1982: 
43-4) . 

Two imaginative database program packages kre discussed here, 
both produced by the Elizabeth Computer Centre in Tasmania (Note 
11). The first, produced in 1982 and given wide publicity enuring 
Information Technology Week, is The First Fleet Database : Convicts 
and^jQ^mputers (Tasmania. Education Department, 1982). The 
second, scheduled for publication early in 1 984, is provisionally entitled 
Birds of Antarctica (Tasmania. Education Department, 1984). 

The First Fleet Database package comprises one disk containing the 
database (versions available for Apple and BBC), computer printout of 
the data. Teachers Guide and student worksheets. The database itself 
^jcontains the personal details of the 777 convicts who arrived .with the 
First Fleet in 1 788--given name, surname, alias, sex, ship, date of trial, 
place of trial, crime, value of crime, sentence, term, trade; /and age. 

One educational application of ^ package like The First Fleet 
Database is the example it provides of the structure of a database— the 
organization of the data into files, each filexomprising records (one for 
each subject), and eacji record made up of fields (one for each datum 
recorded).. How to treat missing values cdn also be observed. 

rThe major purpose of this database, •flowever, is *to give-secondary 

64 , , . 



students a greater understanding of information technology by giving a 
practical demonstration of computer application to historical research' 
(Tasmania. Education Department, l982:Preface). A simple query | 
language is provided which allows students to interrogate the database, 
to test hypotheses, and to engage in historical research. From simple 
requests like, How many conv|cts were named, say. Smith? (e.g. 
SURNAME = SMITH) or. How many convicts were boys under 15? 
(e.g. SEX = M and AGE > 0 and AGE < 15), students may go on to 
test such hypotheses as whether, say, the Essex Assizes w^re harsher of 
more lenient than others. 

The database provides a rich source of classroom activities, not all 
necessarily computer based (e.g. reconstructing a map of England . or 
finding out about such occupations as caulker, currier, and furrier). The 
32 worksheets and guide for teachers contain many suggestions for use 
in the classroom, and could provide a good model of the kind of 
documentation that ought desirably to form part of any courseware 
package. ' ' 

Birds of Antarctica represents' something of a departure for the 
Elizabeth Computer Centre, as this particular database is an example of 
scientific research and the data are ve?ry recent. In November and 
December 1982, as part of the Australian National Antarctic Research 
Expedition, one scientist's task was to record all sightings of bird life, 

^This survey, in turn, formed part of an intemationarprogram called 
BIOMASS (Biological Investigations of Marine Antarctic Systems and 
Stocks), the aim of which is to try to understand the interrelating 
components of the Antarctic marine ecosystem. It is an* ongoing 
program of scientific enquiry. 

The database itself comprises all the observations of seabirds made 
by thef scientist during the voyage, together with meteorological 

, information, time, ddte, and ship's position and activity. Interrogation of 
the database follows the style of The First Fleet, allowing the^user to 
answer questions such as. In what latitude ranges, or in what condition? 
of ice density, are cape petrels observed? The student can become the 
scientist through the use of this database, building up a picture of the 

> habitat and behaviour of seabirds, in what is an area of scientific and 
economic importance for Australia, Several additional features of this 
database permit information to be displayed in histogram, barchart, or 
scattergraph form, with the option of several descriptive statistics. 

' ^ A feature of the Birds of Antarctica dsiiabeiso is the comprehensive 
manual that accompanies it. There is an introductory section on 
climate, marine ecosystem, and seabirds of the region, together with a 
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brief history of exploration. Full bacjcground information is provided on 
how the data for the seabirds were collected. These sections lead in to ' 
details of how the database was structured and how informatioi) may be ii^ 
retrieved from it. And, as in the First Fleet database, there is a range qf.' 
student activities, not all necessarily involving the computer, sugges^iii|| 
ways for imaginative teachers to enter into continued exploration aiidi . 
discussion. ' - 

Versions of the database are to be available for the Apple, BBC, and 
Microbee 64, with the possibility of extensions to the IBM and Tandy 
microcomputers. 

A Tool for Accessing Remote Databases 

In the previous section, the use of ihe computer to access information in 
database^ near at hand and of a statf^4dnd was described. Neither of 
these conditions is necessarily restrictive. Most people today take for 
granted the facility offered by the major airlines and some travel agents 
to access information about flight schedules and reservations, or the 
similar facility that allows theatre seats to be reserved and issued from 
remote outlets. Microcomputers in schools can similarly, tap vast 
storehouses of knowledge wherever these might be located, in one of the 
capital cities or in another country. The implications for education, 
while potentially far-reaching, are still largely ulie^plored. It is, 
however, a development available now. 

To connect a microcomputer to an information database, usually 
stored on a much larger computer, what is required first is access to a 
telephone. While a dedicated line may be used, the ordinary telephone 
provides a ready means of connection to virtually anywhere on the globe 
for the price of a telephone call. Required next is a relatively 
inexpensive device called a modem to connect microcomputer and 
telephone. The modem (so called because of its modulating/' 
demodulating functions) c.onverts or modulates outgoing digital signals 
from the microcomputer to audio signals necessary for the telephone 
line, and then reconverts or demodulates incoming audio signals to 
digital signals for the microcomputer. 

The Source is one of two n^ajor general purpose databases operating 
in the United States (the other being CompuServe). Willis and Miller 
(1983) describe some of the facilities available to registered users. , 
These include such consumer services as making travel, car, and 
accommodation reservations, buying and selling real estate, placing 
classified advertisements, and discount buyin^Sending messages to 
other subscribers is. possible through the associated electronic mail 
66 
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service. Users may afso access a variety of, computer programs (e.g. for 
statistical analysis). Yet other services available provide current news 
bulletins from the major wire services (e.g. United^Press International) 
or the latest share prices, say, on the New York stock exchange. 

To become a subscriber to The Sourpe, there is an initial connection 
charge (approximately $100) and a minimum monthly charge (about 
$10). Thereafter the user pays for the time connected and the rate varies 
according to the time* of day. Similar networks are beginjiing to operate 
in' Australia. 

A somewhat different mode of access to database information is 
referred to as videotex, a generic term applied to the display of text, 
print, and still pictures on a video screen. Several different videotex 
systems have developed (principally in France, West Germany, thQ 
United Kingdom, and Canada), of which the best known is the United 
Kingdom public system, now called Prestel. Of significance to 
Australia is that, in October 1983, the Commonwealth Government, 
reversing a decision of the previous government, gave its approval to 
Telecom to establish a national videotex data service. Since this system 
is likely to be closely modelled on Prestel, a brief description of Prestel 
'follows. ^ 

Originally known as Viewdata, Prestel was developed by the British 
Post Office and introduced as a public system in 1976. Information is 
transmitted from a central database over the telephone network, to be 
received on a user*s television set esquipped with a modem-type device. 
The modem is^equipped with a keypad which permits the user to relay 
information back to the data base. Dunnett (1983:1) describes its 
operation more precisely: 

To receive information you telephone a data bank, identify yourself as a 
subscriber, and use your remote control unit to call up the pages you want on 
your television screen. The data, stored in digital form, is converted first to 
audio signals for transmission by telephone, then back to digital form by the 
decoder attached to the television set, before finally being displayed ortUe 
^ screen. Being a two-way system it is possible to use the keypad to answer 
back. ' . ' 

As with The Source, Prestel enables subscribers to call up a wide 
variety of information, to place orders, make travel reservations, read 
financial newsletters or the news, see weather forecasts, through a 
modified television set or niicrocomputer linked to the telephone 
network. Prestel can be accessed from Australia, though telephoning 
ISD is obviously expensive. The user with access 'dials' the Prestel 
computer centre by pressing the appropriate keys on the numeric 
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'keypad. Following the display pf the^ontehts R%es|^the user mayVfoj^r • 
.j^exampl<e,^choosd,t9 branch 1(5* travel ii^^ 

'Choice may be to a particular airline and then*/tf^arti|ulat route. :Jhd ' 
database may^then be interrogated about ihe aVajl^^ seats for ! 
particular dates aad,,finally/a^message may be^elaji^^ to' tlie^^Mine 
;requestjng a bookin| fi^crniad©. The uSe of colour an| graph^^s«akes ^ 
for" readable present^jj^g^j^^ V :^ . ! ■ / 

The Telecom seryJt^eKpeaed t^ by thVfii^ of 1984, is 

limyi<i^ffersirtii|f^ oWts pwri^^Uch^^^ 

5ifnfc^matl(W^ tel,^^hohd directoiy.'lt \ 

ka's afeo'^^^l^^ provicle what Is called a 

gateway facilitjrr^ g^e access to externaf databases. The Ministers^for 
.^^Mnmunicatibris jn announcinj; the ne\y se^ ^aidj^'Ih' jsfFect/the 
.h«u videotex SQjfvice will serve 1^ a 4ec^ntra1ized"natipn.al library, 
with an extensive ^range of information bejilg made available, V the 
telephone line' (Press-release). With -the .'domestic satellite system, 
Aiissat, extenc|ing Telecom's corrununications netwqrk to the. remote 
ar^s of Australia, ;^'library of information will be available to anyone 
witR a telephone and a suitably equipped visual display terminal, for an 
annual charge plus, in all likelihood, the cost of a local call. 

, Modelled on The Source, and providing some similar services to 
Prestel, is The Australian Beginning. Like these overseas networks. The 
Australian Beginning comprises a number of separate databases which ' 
the. user may interrogate to find, for example, information about 
weather, airline schedules, sporting results, or news. An electronic mail 
service is available and computer prograi^s may also be^un on the host 
mainframe computer. To subscribe, users pay an annual membership 
and then*^ according to time used on the system. Currently users in 
Melbourne and Sydney can access The Australian Beginning for the 
price of a local call. Other users need to pay STD rateis, thbjigh 
developments by Telecom are expected soon to ^extend uie local call 
rate. .. " 

A Tool for Organizing and Handling Numerical Information 

Another very common business application that is beginning to flow 
through to business studies, courses in schools is the use of 'electronic 
spreadsheet' programs. In fact the ■availability of these programs on 
most microcomputers, perhaps more than any other single program, has 
contribute^a to the popularity of personal computers. The earliest and 
best known spreadsheet program is VisiCalc. Released in 1979 for the 
Apple II, it has become the most popular software product yet produced 
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(McMullen and McMullen, 1 983). Other<spreadsheet programs now on 
the market are Supercalc, Multiplan, and an Advanced Version of 
VisiCalc. Versions of these programs are available for most major 
niicrocomputers. ' 

In the business world a program like VisiCalc (short for visible 
calculations) allows the user to process many columns and rows of 
numerical data simultaneously by asking questions of the kind 'What ' 
if . . .?'. For example, what will happen to projected weekly, monthly 
and half-yearly profits if an additional tax of half of one per cent is 
levied on all financial transactions? At the prels of a few keys all rows 
and columns affected by the imposition of such a tax visibly change. 
Formerly such calculations were done on large sheets of paper (hence 
the name spreadsheets) with pencil and rubber. The microcomputer 
provides a window view of an enormous spreadsheet which extends, 
depending on the computer's memory, for several hundred columns and 
rows; the window may be moved horizontally or vertically by pressing 
the arrow keys and, of course, all changes to row and column^ntries are 
made electronically. Its ease of use and its applicability to a wide range 
of problehis makes a program like VisiCalc a powerful tool. 

The potential of educational applications of spreadsheet programs 
would appear to be considerable, though to date such programs are not 
widely ilsed in schools. There is an obvious use in accounting for 
balance sheets and profit and loss^tAtements, and some teachers are 
using spreadsheet programs in business education. Some teachers of 
agriculture, too, use VisiCalc for farm management. Spreadsheet 
programs might be used also, for instance, in health and nutrition 
courses to analyse calorie intake and energy consumption, in geography 
to analyse demographic and population trends, or by administrators to 
analyse patterns of retentivity— indeed, in any subject area where it is 
appropriate to look for patterns and test hypotheses from numerical 
data. It seems probable that the use of the computer as a tool in areas 
such as these will increase as general subject teachers realize the 
potential of spreadsheet programs. . \ ^ 

A new software release (reviewed by L'Ailier, 1 983) is a courseware 
package that provides instruction in the use of VisiCalc— an instance of 
the computer as tutor for the computer as tool. 

A Tool for School Administration 

It is recognized that computers have an important role to play in the 
running of any modem business, and certainly the projection of sales of 
microcomputers to this section of the market far exceeds that of sales to 
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schools>lJess ^yidely appreciated is that the average-sized primary or . 

secondary school is comparable in terms of administrative tasks to be . : 

performed to a medium-sized business. As Sandery (1982b) noted, in 

many country towns the school is the largest business* Some of the 

functions of a computer in school administration include staff and 

student records, ihventory control, timetabling and scheduling, financial 

transactions (accounts payable and receivable, general ledger, payroll), 

attendance records, enrolment information, students' academic resylts, 

age-grade statistics. 

It is important Jo recognize certain problems which confront 

individual schc^ls wishing to use the computer as a tool for 

administrative tasks. A trial report on the use of a general database 

management system (Angle Park Computing Centre, 1982a) 

highlighted such difficulties as the amount and variety of information to 

be stored, the diversity of school organizational structures, the lack of 

suitable .hardware and software at the school level, the shortage of 

computing expertise within schools, maintaining systems when staff 

leave and, not least, questions of security of information, 

^ The Computer as Tutee 

In the computer as tutee mode, users teach the computer, in contrast to 
being tutored or using the computer as a tool. The major difference 
between this niode and those discussed above is that now the user must 
communicate with the computer in a language it understands— in other 
words, program the computer. As programmer, the student assumes 
responsibility for his or her own learning rather than being a mere 
■0 computer puppet (Beaumont, 1983) and this, according to Leuhrmann ^ . 
(reprinted ia Taylor, 1980) and Papert (1980), makes learning 
. qualitatively different. 

Taylor (1980) who coined the terms, *tutor', 'tool', *tutee' notes 
several benefits arising from knowledge of programming: 

First, because you can*t teach what you don*t understand, the human tutor 
will learn what he or she is trying to teach the computer. Second, by trying to 
realize broad teaching goals through software constructed from the narrow 
capabilities of computer logic, the human' tutor of the computer will learn 
something both about how computers work and how his or her own thinking 
works. Third, because no expensive predesigned tutor software is necessary, 
no time is lost searching for such software and no money spent acquiring it. 
(Taylor, 1980:4) « 

Some support for Taylor's views about the benefits of programming is 
forthcoming from other sections of this review. The evidence from 
70 . 
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cross-§ge tutoring stuUies (see, ^fbr example, Craker and Richardson, 
1981) generally shows benefits accruing from the practice of older 
students tutoring those in loWer^ graSeSv Although no studies were 
locatejd in the field of schools computing in this regard, it would seem 
potentialljLjiseful for, say, secondary school students with programming 
projects to locate these in nearby primary ''schools. Taylor's se^Difd 
observation,- that the humaji tutor of the computer learns Simultaneously 
about human thinking and about computers, comes close to the 
approach to educational computing in France called Mnfbrmatique'. 
Taylor's third observation is only partly^ight. While BASIC is usually 
supplied with most microcomputers, other programming languages need 
to be purchased and require a certain minimum memory to run. 
Language? like LOGO/^nd Pascal are not available for all 
microcomputers currently imschools.' 

It is interesting to note that the major pioneers in educational 
computing— for example, Papert' and Luerhm'ann— ^aVe been more 
interested in the computer as tutee than in the computer as either tutopor 
tool. - ■ 
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6 CASE STUDIES 

This chapter presents descriptions of developments in scho6ls 
computing from different parts of Australia. No claim is made that this 
is a comprehensive listing of key developments. The studies are a 
sample of the imiovative work being done which came to the author's 
attention during the course of this review. 

There is the possibility, in .presenting a series of case . studies such as 
those which follow, that the impression could mistakingly be giyen that 
these are fairly typical of current developments in schools computing. 
This is not so^It is worth reiterating that the examples were selected 
because they were pioneeringof appeared highly^ innovative. 

Computer Awareness Teacher Support Material ' 

The Angle Park Computing Centre (APCC) within the Sth . 
Australian Education Department (1982; Note 12) has developed a 
package of computer awareness teacher support materials which is 
becoming known throughout Australia. The package is designed for use 
at the secondary level (Years 9 and 10), though in some schools it is 
used at lower levels, and at others in Year 1 1 as part of an elective topic. 
According to Sandery (1982b), it was used in 1982 bV approximately 
16 000 students in South Australia and by about 600 classroom 

> teachers. Since the vast majority of these teachers had no special 
qualifications in computing, the materials served an important inservice 
function. Enquiries for the materials interstate suggest that they are also 
serving a useful function elsewhere. ^ 

The'materials come in loose-leaf format and consist of overhead 
projector masters, background information sheets, suggestions for 
student worksheets andjassessment exercises. The loose-leaf format 
lillows the ready ihserUdh of more up-to-date materials, cuttings, 
reviews, and so on. Thi^ ^ materials are, for the most part, machine 
independent, though some/were originally developed for use with an 

" optical reader batch system, and other parts of the materials apply 
•specifically to the Apple microcomputer. However, parts of the 
materials are becoming dated because of the rapidly changing field, and 
are currently being revised. > 
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. The course outline comprises five main topics: ' 

1 The components of a computing -system 

2 The .history . of computers 

3 Using a computer— student classroom activity ' 

4 Everyday use of computers in society ' 

5 The social implications of the widespread use of computers. ^ 
: Each of these major topics is supported by materials designed for 

- teacher use. The history of computers section, for instance, comprises 
OHP masters showing, with approximate dates, the development of the 
abacus, Napier's bones, Pascal's adding maching, Leibniz's calculator, 
Babbage's engines, right up to the present large-scale integrated circuits, 
together with accompanying documentation about each of these 
milestones. A^fecent article by McShafie^ (1983a) could probably 
complement tliis history of calculating devices, for McShane argues that 

* the history of Computing should be considered within the wider context 
of the history of information processing, which dates back to early cave 
paintings of 20 000 years ago. The loose-leaf format of- the APCC 
teacher support materials allows for this and other materials to be 
inserted easily. ~ 
Computer Studies at the Upper Secondary Level 
Tasmania has a long lead |n offering computer studies at matriculation 
level, for this subject was fir^ introduced at the H^igher School 
Certificate level (Years 11 and 12) in 1972 (Wills, 1980), Computer 
studies is now also offered as an option in the School Certificate course 
(Years 9 and 10) ^hd is one of the most popular student choices after 
English and mathematics. 

The aims of the computer studies course are described in the Higher 
School Certificate Manual for 7955 as follows: ' 

1 To introduce appropriate aspects of computer education which will 
satisfy the heeds of students preparing to live in a modem technological 

society / , ' 

2 To produce an awareness ofthe social, cultural and economic impacts of 

computers on a mddem society 

3 To develop skills for the analysis and solution of problems, some of which 
'may be solved using a computer 

4 To provide experiences which will form a basis for further study 

5 To develop an' appreciatipn of some of the many and varied applications 
of a computer 

6 To provide an intellectual challenge in an area ofleamirig which demands 
precision in thought processes and the use of language 

7 To provide skills which may be useful in the study of other Higher School 
Certificate subjects and which may make the study of these other subjects 
more' meaningful. (Tasmania. Schools Board, 1982:77) 
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Examination of these aims suggests, and this is confirmed by a more 
detailed analysis of the syllabus, that the computer studies course is 
npn-matjiematically oriented. The course is offered at two levels. Level 
in (Advaifei^) and Level H, and within each of these leviels three broad 
^ areas are encompassed— computer concepts, computers in society, and 
programming, Pfacticah work accounts for 50 per cent of the 
assessment. Bock (1983:10-11) describes this practical work as 
follows: / ' ' 

This ' practical work varies in its nature. It may consist of learning 
programming and problem-solving techniques uiing a high-level language 
such as structured BASIC (Years 9, 10) or Pascal (Years 1 1, 12). 

' It may consist,of the completion of exercises and projects using software 
packages suc1i as data bases, simulations, logic games, word processing, 
leditors, financial systems, and so on, 

. . . areas such as the history and development of information processing, 
computer systems'and computer applications are dealt with to some depth. 
During this part of the course many projects, »assignments and exercises are 
• set^ At Years 1 1 and 12 other topics such as data representation and data- 
: communications are covered. 

T\Vo signficant factors , emerge from the above. The first is the non- 
mathematical orientation of the Tasmanian course. There is a ready 
appreciation, it woiild seem, on the. part of those who framed the 
syllabus that computers have' as much (perhaps even' more) to 
contribute to subjects like business studies, English, social sciences, and , 
languages, as to subjects like mathematics and the sciences. The second 
factor, which may be^ inferred from the large numbers of students 
electing computer studies at th^e advanced levels, is that teachers in 
Tasmania must be qualified to teach these computing courses. Bock 
(1983) rejjorts that a tertiary subject, 'Computers in Education', is 
regarded as minimum qualification on top of other teaching 
'qualifications and that more than 200 secondary teachers have 
completed this subject. This subject is the most popular of mservice 
courses offered (Sale, 1982), ^ 

Microcomputefrs in the Primary School 

There have been several instances of highly innovative work in primary 
schools highlighted in the national press. In an outer suburb of Brisbane, 
for example, th^ere is the Centre 2000 which, with its mobile computer 
centre van, takes information technology tp students in schools that 
have no computing equipment. From Melbourne comes the description 
of St Catherine's School, where students in the preparatory gradp worlc 
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with and learn about microcomputers. Spreyton Primary School in 
Tasmania is said to be the first primary school in the country to install a 
computer network (Scott, 1 983a). The focus here is on a primary school 
in Adelaide which, quite unexpectedly, was asked if the staff would like 
to give a computer network a trial in the school to gauge me effect on 
children's development. ^ 

During 1982, Tandy's education division donated a network of 16 
microcomputers, work station, and printer to the South Australian 
Education pepaftment. It was a bold move by Sandery to ask Mitcham 
Primary School if it would like to use the network as a general school 
resource, and in particular to t^st the hypothesis that access to a word 
processor improves the quantity and quality of childreYi's writing, for 
none of the staff had any prior computer expertise. According to Earle . 
(1983:40), the successful implementation: 

. . . has been possibles because of a school-based staff/curriculum 
development fociis. We were deskilled but technology has been treated in* 
context with staff, students and community learning together—and with 
system support. ■ 

That it has been successful so far is attested to by others (e.g. Hancock, 
1983; Woods, 1983b). 

Woods (1983b) has implemented the- project, helping teachers 
observe students' writing, behaviour when using microcomputers in a 
language arts program. Using video recorders, the team has been noting 
what happpns as students make and revise their written drafts, observing 
particularly students' talk, how writing dovetails with reading and other 
skills, and what students feel about computers and about themselves as 
writers. 

' The early experiences of five of the teachers working in the project 
have been recorded (Woods, 1983b). Here teachers touch on such 
issues as the introduction of keyboard skills, the use of word processing 
with young children, the, motivation efTects of interacting with the 
computer, and the relationship of programming to editing> and 
writing* . 

The use of the computer network has not been restricted to the 
primary school level only. Watts (1983) provides a comprehensive 
account of the experiences at Mitcham Junior Primary School with fi ve- 
to seven-year-olds. This report details, the support receivei from the 
Angle Park Computing Centre stalT as well as from t|^e «afr of the 
primary school, the gains and changes noted in children, and the 
considerable gains also made by teachers. What makes this account 
particularly useful is the highlighting of issues emerging fDom the 
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program: issues like availability of software, demands on equipment and 
time, problems of da^s management, the role of ancillary staff, and 
equality of access by girls and boys. 

The two-year project is still , ongoing* and further results and 
conclfisions must await further reports. Hancock (1983> notes how the 
computer experiences at Mitcham provide for a range of student 
abiljj^ies and learning needs, how students view written 'language as 
something, real and worthwhile^ and how using the computer has 
increased interaction in the classroom. Part of the success at Mitcham is 
that the stafT of the school, and all those engaged in the project, have 
gone to the trouble of recording their experiences for others. It is a 
model that 'might usefully be extended. 

Computer Based Learning \n Clinic and Classroom 

Can microcomputers provide a means of increasingleaming in schools? 
D6 microcomputers extend the at)ility of children to learn, as Papert 
asserts? These are among the pressing questior^s abqut microcomputers 
in schools. The whole schools computing mqvemer|'ti.both in Australia 
and overseas, is predicated on the assumption that computers in the 
classroom are in some way beneficial to learning,' Yet evidence with 
regard to microcomputers is sparse, This view is supported by Roblyer 
and King (1983:22): ' — .-^-^^ 

Until now, commonly held but largely urisubstantiated beliefs have been the 
^ driving force behind the educational movement. Unless we conduct some 

fundamental research now, we inay soon be heading in unwanted 

directions. 

Basic as well as classroom-based research into all aspects of the use of 
computers in schools, desirably of a sustained and systematic kind, is 
clearly needed. 

Possibly the best counter-example anywhere, to the statements 
immediately above, is the ongoing research being conducted in a small 
laboratory at the Australian National University. The somewhat 
unlikely' sounding department to be investigating children's learning 
with computers and the development of basic skills is the Department of 
Engineering Physics. Led by^chief investigators. Lally and Macleod, the 
Information. Sciences Latioratory in the ANU's Department of 
Engineering Physics has been reseal-qhing computer-aided skill 
development for nearly a decade. More than 60 research publications 
have been produced by the small team of computer specialists, 
engineers, educators,' and psychologists since 1 975. ^ The most recent 
work of the unit has been to extend the earlier findings of laboratory and 
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clinic to the classroom, in a systematic'exploration of micrdconiputers - ' 
for developing' hanywritingj' reading,, and nuniber skills (Lally aUd' \ 
I Macleod, 1983a). • ; ; ' ^ ; /' L.. • .^Z:' , . ^ 

Computers and Handwriting. ] - i v ' 

The early work of tlie researcii unit focused, on teaching handwriting' 

\, skills^ Working with miidly intellectually handicapped students at the - , ■ 
' Woden School in Ganben[a who coujd not sign their naines, Maclepd 
ahd Procter (1979) investigated the u^e of a piGlVUE graphic display ; ' - 
screen connected to a PDP-1 1/20 minicomputer. Students useia 'p6n'^ ' 
to wjiich weje attached^ two fine Strings. The movement of these strings 
. tracked the: horizbhtal arid vert^ of the;pen as it pressed 

. dowfi on the display screen, leaving its trace in the form of movements 
. (similar to the turtle's movements in LOGO). The study was essentially . . 

' onfc of shaping students' fine motor control while' teaching them to 

- perceivd':diiTerences shapes traced and their* attempted ^ 

reproductions. Conducted in a clinical situation, lising^^mall groups of 

^ stu^dehts aurf 'determining in advance required'levels of accuracy for. ; ' 
^accep^oce, thesfe-compufcr-base^ handwriting^ studies broke new 
igroun(t^ both '*ip the development of teaching equipment and of new 

I l^ontinftd studies by the ANU researcliers have^ had as their aim to 
^^^iWd^^ t^^ of what was le^mt in ^the. clWc . to the regular • 

^elassrd^. With't^^^^ of irttcrocpiliputers in schools.. . 

.?the tecus of current research has beenlptraiisfer programs frp^mr^^ to 
^microcomputer and to cbntinue handWriting trials-^ith further groups^ of 
. students. Laky 'and: Macleod> (198'3bj rejwrt- the successful" 
• implenieritatlon of computer progra^^^ on an' Apple H-Plus with 48K 
meinpry, single-disk drivel ^ tablet. Figure 6.1 showsvflie , 

kind of work,bemg done with the e * , „ V 

; * /.What are the advantages of cpmputer',ba&ed;.hand^ting ■ 
r . over teaching methods? According to Jliall^^^ 

^-*t1983b:8^)r ''L'^':" ■ V^/' 'V'--^^*'-:'^ : ^:'--'/'-> ' ' I 
^;^ Gomputer-based handwriting exercises e'nable istudetite to be both^^ : 
, • ' dnd acti ve'leamers: accuracy response is mamtain.e| e vep though students 
have.to think,^boUt whattiiey^^a^ 

^needed to completa letter shapesrThla js 'adiieved by using exemses with 
varying degrees of computer guidance (e.g. partial cues)V and by informing . 
^ students quibkly"' of;, any incorrect mbveiments j[iihus localising the 
cbnsequences of wrong choices ajid jntcirrupting development'gf eird^fl^ 
patterns): .The' procedure adopted emphasizes the process us^^p^^^^ 
■■ V - handwritihg as Well as the- appearance of the prorfwc/. Physical separation of ' 
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I^Microcomputer Handwriting Exercises Using 
4 Grapliics Tablet ; ' ' 



t^^^ display helps to explicate relationships between visual and 

t^>lii^^^^^^ feedback in a way that is not pos[sible with traditional media. 

.:■ ■ „ ■ . : ^ * \ .s-^r".. ' . ■. / , .. . ' 

^ J3omRuters and Reg^Ji^ 

'f^'Jla parallel tcftM handwriting trials, the ANU research team has been 
investigating the use of cojlnputers for teaching reading. Triials were 
' ' conducted, again wi^h mildly'intellfcctuaily 'han at the 

'^"^ Woden School, and also wjth: students with specific Jeaming difficulties 
at the City Educatlonal Clinic in Canberra. Grocke,( 1:983a) describes 
two^experimehtal trials, one a sight word program; designed to teach 
recognition of words on the Polch §ight Wgrd List, and the second^tp^ 
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' improve reading comprehension using {f^jtofiodified (prW-pn-cloze 

■.■prbcecjure., . . ^ . .• • " '-^^^ ' ' 'V|l^4f 

What makes tliese. reading programs exciting is tlii^a^ip of q touch 
sei)^ilivc screen in conjunction with a speech synthesizb^l,StudenlS| for 
/instance, who are attempting to complete* blanks in jiassigds of text 
f " (cloze procedure program) may receive help by pointirf|5||^0:J3^^ 
which is not known;, and a moderately]: spccessfu^^^ 
pronunciation , isiijimediately rendered (see Figure 6i2jf!^^ 
• also provides (pedback; A correct choice receives , the Sj^j^ 

*Good w6rk' and the word is typed in the gap; for'an jhcorrect choice, 
alie student is told to read the sentence again,^' . 'lu 

Evaluation studies (Grbdke, 1983a, 1983b) .sho^^^ that students 
. referred "to the Educational Clinic and receiying 'cjoiTiputer instruction 
made significantly greater gains on sight vocabuljary*and comprehension 
tests.than did control groups. Where follo\y-up tesi^'Were administered, . 
the training groups maintained jhe 'gains jirovioi^lly made. 
^The reading programs have gone throu^ a sjmilar transformation to 
. the handwriting programs. Developed first' oi>jP^ 

versions. o;^h^' programs are noW available oh Apple microcomputers 
■ and are bging field ' tested in severar Caribetfa primary schools. 

, Although the Apple versions are not as powerful Bs ffie programs first 
y developed, the microcomputer has enabled, the AN.^^ researcht^.^e 
extended ;from the clinic into the classroom' ^ ^-4^^ 



A^chqpl Cpmpaterized Administration.Sys;teiTV^ 

^ A com^jjfter systemito handle much of the roufinq; ^ 
nece§3ati^%r the.smpoth running of a school has (!vblvd^ 
Gri^immar School (BGS). Like most cdmputer systems, the one at BGS 
. developed gradually and will rio doubl continue to change as needs : 
:a;jsc. described below* are the chief features of^^Uie system;^, as it-^ 
p\X^^ VAX 14/^30 minicomputer installed -a the 

T^^^ secpnd 'minicomputer' (PDF' 1 1/04), which 

■^prei^idusly l^^^^ the acJhiinistrative tasks oE^ school, is now used 
' exclusively fof. student prograninling, to process mark-sense c^rds, and 
to «crVe a network of micnocomputers. Th^chool also has nine^nd- 
alone Aj)ple microconriputers. 

The computer philbsdjphy of the schpbl is described by .Solomon 
. {i98[3) in a i£c^H?r^hensive accounOv of the. administration and 
"accounling^^^nsjn use at BGS.- Routine accounting, within the^ 
school is c^ll^P^ for By a standarc) acQounting package (Digital 
Int,egrated Busfr^s9 Systems) and is not described further here. It is the' 
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IHgure ^.2 Microcompu^^ Using Touch 

. Sensitive Scjeen^ fo^ Prompting (Photograph • by ' 
courtesy of the Departirien^ 
. Australian National University) 



administrative suite of prpgranis, all developed at BGS, that may 
provide pointers to other w^ys that computers can be used as tools^to 
listen the administrative burden pF teachers. 

There are five maiiicorfiputer programs in the tiGS system. The firsf 
is ADMIN whjch controls the student. and teacher master;^files. This : 
program generates najne, address and phone lists; class list^^ and sets of- 
adhesiye labels at any of several locations around tj}e scHbol (main ' 
ofTice, computer ^centre, headmaster's office and 5U0)|ect masters* 
ofTlces).^:.:-^' '.^jj;;:'.: * ■ 'v ■ ' --X 

A secif^n^j^^ and accesses, s database^of 

alKthose i^n^^ their names down to enter the schc ol (upto the 
year^l996>^ Yet another^ program T^ is Used m an aid in 

constructing the s^obl timetable and printing a variety ofsjndividual 
and teacher timetables. « 
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A fourth proijrrtrh^ used to jjMerate cumulatlyo ; ■ 

^SNcssmentjj (or p^UjJaitis. AlJdWfnR up to ^10 tc8t,:f(58ult8 per studcnt, ^ 7;; 
options «ra p^^^^ orstudcht acorba X 

: jbcfbr^^^ Ibj^^dllTpT^nt plinSoscs;*!^ Select, ^ ,1 

";'f'r^pil|^^ rqnicrprclcrcd: if desired, and wifh grajJlrtga 7*^h 

I^Sll^i^^iw herein slightly mdrp5i(?t;flil. |^^ 

in tfic'jiifta?aii^ 6.3 shpvviHfe'PI^^^ 

produced . cQinnfients made j^^ 

student's name has teen; chg^ 'The second [pqgj^J^^ 
report Js produced manu(rtly first page-^^^^li^ 

generated by^ REPORT, from a minimum of tca[chei^ lripqt|^^^^'^^^ 
J- To use RE PORTiSuty ^ct masters haye constructed; fbt ((^K 

laken at the school, four banks of comnients, each tJarik containing jZjh^^^^^ 
' comments (rabelled A ihrough^o Yij; Thelblipwin^ts a selection of 
comments from \hc first bank for the subject, English (the ? standing In . 
place of thct student's riame):\ / ^ ' . ' ; . . - ' '^^ 
A. ? has a sound undcrslanding of the lahgu|ge. He is able understand,. , 
. ■ intcrpfclahd write salisfaclorily.' V ^ ' / 

'■'-'-'J- J. ? has a good understanding ofthb set novels, h^iil has fo^^^^ 

V poetry difficult. ' , ' : , ' ' ■ ■' ' C 

PL ?*s reading comprehension is poor^bccause l)is"v(Kabulaty is limiled. 



The remaining three banks contain further comments about diin^^^ 
'aspects of theVsubJect Thus the fourth ^bank for j^nglish includes the 
= ^ fbllowing:;. _ "'^y'l 
f G. His'oral work is well prepared and the presentation is entertaining, clear 
' and sincere. \ • ' . . , . 

N, His shyness prevents the development of oral skills. He must become 
•V morc^ainvolvcd in classroom discussion. 

^ 1 Y. His oral skills are limitcdrhe docs not speak clearly, jfends to be too biiibri 
and has insulTicicnt preparci^i material , ^ ^ " 

The way REPORT works is, ^t, to print-^the subjects studied by 
each student together with tel^heR%ames, these being drawn from lhe 
student* and teacher files respefcttvely;|^^^ then select cpmmei^r^ 
from thb four banks— for example, Etdffi,' If riacomm^ a bdrtk fii 
the letter Z is used— for example, : BGZ J and^ if none of th 
comnTents are thought appropriate, a paragraph niay be wntten fbr;^; 
/ .subsequent typing. , 'v ^ ; ^ ' t- / v' "! 

It is interestirig to note that^rttbstvof the 'admjriistrativc progranilv 
described above were written in BASIC, since staff fouiid tji^ VAX^^ 




■r iv BRISBANE QRAMMAR SCHOOL ^ 

V- •i^^^^^^ First AdaeaarnQnt 1983 • . ,. ■ v^^f^V^J^ 

NamB:/NULL Alexander Qiaham (Alex) ^ Fgrmr 
^ B month8^ . , J Date; 

Ale)( haa @ very aood understanding oMh'e a^t texti He shows orlglnallldeeis 
In clasa dIscussToh and In writing. An at?lllty to unjlerstdnd Ideas (rorp vprled 
r '.sourceV^nd ^to 'clraw aound concluatona has|been' demonstrated His 
approach -Is enthusfastlo at times but'he does not maintain hlSyeflorts . 
consistently, ^i; : ' i ' _ :y .^^ , 

' EARTH SCIEf^pE - MR D.L MORRISON ' ^ ,1 ^ 
: Alex sho\/vs conEjlderable talent lor the mejiiory and recaN o( the definitions, 

laws and dbncepts In -Earth Science. Hia enthusiasm for practical work Is ' 
.reflected Jn a very good result. He la an enthuilkstic participant In class 

activities and works without cfbse auperylalpa , / 

■\ . MATHEMATICS I MR D.jVO'NEILII // J ^-i-^.*: 

v^^' fllgh achievement has bden attained by Alex In Mathematics I. He Is an. 
, Industrious student who works with Commendable g^re. His Interest In his 
: . own advancement has assisted In gaining this good result. \ 

• MATHEMATICS n f^R D.J, O'fslEILL ■ ' 

Alex has shown considerable ability in Mathematics li and has produced 

■ iA/ork of a high- standard. His attitude a^jd; his standard of work are 
commendable and he is making satisfactory progress at ihjs stage. 

CHEiyilSTRY ; - MRJ.K. WAn / \ I .N.I..;..; 

Alexis an attentive studeriirWlth good ^elf-discipline. He attacks problems ; .1 
with confidence and determination. He^has a reasonable knowledge of facts -(^- 'i^f^vl 
. gnd laws b^t therfei js need to Improve in thiis I'egard. He fully comprehends, i *"^^ 
f P-^ to both iamiliar and new situations,.^ . , /* 

4^^ ^tlYS -;MR Rj. MEEKlNG - ^ .^.1:..;-*, 

'C"^- Alex has* lear^^ laws and formulae well. He has shown . .^ 

, . cqi^slderable ability in problem solving. He ks^an attentive student makrng 
^sound progress. ■ ♦ ,v: V ' . 

/:7ln terms of meetinjg the achievement objedives of the ' = 
;i programme of wbrj^ for each.subjectr the studenj ' . ' 
; ■ apR&ars In the'p^^^^ e.g. High ^ow ^ ' 

; ^ jpjgiire 6.3^^^^^^^.<^^ - 

.v^^ ^riiena6le^lariguageV Solo^^ (1983) 

;ji^ohclud^5? his descr^^^ the R^S^'compuieri^ed 

- r be learned js Ihatlthe installation of a tnachirie with^: 



lulvnncoil oiKiriiiinB nynim ana vor«mlllq fllo ImndllnB mny nppoflr lo bo 
Inltlhlly oxpoiwlvu, but In Iho mcdluiivto^lonj lorni, loud« lo untold bonoflt« 
tn ;tlmo saving and Iho dogroo of accoptnnco of (ho ayalom nn^ m user 
V programs. (Solomon^ (5^83;^^^ 

C A^^^ the system has been widely accopjcd by all stalT jl 

!$l)!fii^3wp^ dovolopnionts are being auggostedlf: ' 

A Statewide ^C^ 

"f^TTho Director of CompU^ the University of Lancnstor, 

who visited Australia towards thb end of 1 980, said pf the three^^tate 
doparlnients* most involved in^'Bchooli^omputing CTasmQi^iat So^ 
Australia, and Western Australia), that ^Tasmania is easily th^ most 
technically advanced' (Beaucbamip, 1982). The case study presented 
here Is based on observation? of the Tasm^anian computer network 
(TASNET)/ r^ferredlo by 'Beauchamp, and the (juite comprehensive, 
account in Broyiieli, McShane, and Read (1983). ' ; 

The geography of Tasmania has no doubt contributed in part to the 
dc velogment of TASNET though, as noted in another (Sase study in this 
.^chapte^^e interest in schobls computing by education department ^ 

■ ; personnel in Tasmania is a long one, dating back to the early seventies. 

Beauchamp (1982) noted that another contributing factor is the strong 
commitment to the belief that every child should have some exposure to 
'"^^ computing in school and, fiirther, that the most valuable exposWe is in) ■ 
interactive computing. 

The basis pf TASNET is the location of PDP proijcssors in the four 
major centres of population (Hobart, Launcestoni| pevo^ and 
Bumie), each of which is connected by a dedicated Jme to a central 
processor in Hobart, as illustrated in Figure 6.^. Each centre services,^ 
the schools, colleges, and administrative ofilcesji^ itsjr^ while at th^i; 

■ ^ same time having access to common sliared (3|iia|i|ses at ^e central 1; 

Jaclnty. Every high school* in tasmcJhi^^^^^ education 

^ollege is equipped with tertniiiajs whic|^pSvi(k 

^he central processor and thus rqady conh^^tipn toM 
ill .network. Operating in tandem to TASl^Bt is a ia^^:^ of^ 
r^ftiij^icTocompUters, la^^ by^ schools to coSpljer^^ the 

'^^'^^^fe^^ET;^^^ . . 

. -Tl^fir^ pf administrative stippg.rt that TASI^pT off^ 
' ' schPoI^^^scr^ by Brovm^^iJvIcShan^^^^ 

. first is a d(ifi?%ii^a^ ' ^ 

5; K TASGjfS Nvad a^^Ioped of the Schists project to|fi 

tmproVe the role ofcfihtraii^edlibrarycatalogiii^^ 
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system in Adelaide, Tasmania decidetHp'take the South Australian data and 
^ to set up an on-liije cataloguing data base,"Thjs system ridiy has more than ; : 
■ ' ''^'IQQ QpO items kVAilabfe for on-line searching by any schooljBr college with^-^ 
5-^^ ^eiririMl, Schools can Request catalogue cards to at the School ■ 

Libr4|f^^^ on a higH'4Bality printer or eln^*6|^y?Sft^! 
' compurav^rminal: Currently 15 000 canis per week art being p^^^ * 
* central pmiter. (Brownelt, McShage and Read, 1983:5) - . : ^ 

> : The second example is ii%j^^rt sy^tenrt'^called "MED whlqltf 
controls the 'movement of all audiovisual materials (fil^^l|psu siideB) '■: 
;^ loaned to^(^chers by the Ed|ifaUon De|||biie^^^^^^^^ 
' The system w^^.cxjwmded in 1977 to allo#any ||^s wi^ a tefminffl to 
\ interrogate the:Sy5tem in a variety of ways. For txmj^^ a school may wish 
to r{iq„a cqurse on computer awareness for Years ^ and IQ stu^^fehts. The 
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ieiichor ciin ank m M\lOl\ m^m for « list of filrn^ DUlUiblo for (his level 
aiul m iho Hulii(?cl>),i; cuinpudnB: AftcrJUoniiryIng usoAil films, ilio «yalom 
Will prim out tidlMllii of iheij av«llnblllly. The olToql of 'ihU ayalum h to 
provide all sijlioblrwlilrtlio^.^inme ncqcss 1o Inform^^^ no matter how 
romoto tlwy may be, {Urowi)^ll, MoShane, and 1^^ v 
Yel anolhQr oxomplo of support for tonoherS/lhrpug|t TAS^ 
system called ISIS which allows leaohers to gifugo thtflMorm«nce of 
• their students relative to students elsewhere lathe Slaife. This system is 
cleverly uptlated each time It Is used, provldlnls always thfl Inost Qiirrent . 
norms available. This is how the operation of ISIS is -described:, 
iSlS system Is a compuler-basqcl aid to moderation. Teachers orq abte to 
select a test from a large Item bank In tliclrsutdefft area and give thiit to their 
students. The computer then marks and analyses the tost and cpmparcs the 
students' results with the state average for these questions. The teachenis 
thun given ft report showing thcjta^w und noripalizcd results for cach^studcnt. 
vi^M^This) means that the school is'' Informed abodt thc^.vvay Its students arq 
'tjppwrming relative to the rest of Ihc State. ' - ' - / ^ ! 
' y ,%hc question profile Is also updated as a result of cach test so that the state 
averages always reflect the currcnt.student population. (Browncll, McShanc; 
lyid Read. 1983:6) / ' . ; ■ 

EdMcatlohalAppllcatlon of Vldeotw^^ 

; ;0i1ly limited trials of the educational applications of videotex have been 
conducted. dnd leading in this field has been the work of the Technology 
Centre of the Education Department of South Australia/ Dunnett 
(1983) describes how Prestel in the United Kingdom was acces^d first 
in 1981 as part of a trial in distance education methodologies. Further 
trials followed to test the feasibility of a videotex-typ? system for use in 
government departments. More recently, ^ larger^^scale experimental 
' trial ofvideotex in schools was completed which pointed to the 

of videotex in education, a potential that could soon become § reality , 
now that the Federal Government h^s made a commitment to develop a 
nation-wide videotex service. 
Ns-.^s part of the South Australian expcripiental trial of vid^ote>^. a 
number of schools and regional offices were supplied with Prestel-type 
decoders which, when connected to television ^ts, enable^ selected 
information to be received ^nd transmitted over the teleR|fon^ ^ 
The major^trial involved the ordering of equipmerU by schoolf from state 
supply. Teachers and bursars innhe selected centres were able to dial up 
theraatabase in whiplvwas stored ^e state sujppfy equipment catalogue 
an^ordfilr suppliesJB^ diaUijl^as done by pressing keys on the 
' uimeric keypad; cffl 

)f the catalogue iS^pla^ orders for equipment directly. Jf ^tich a 
system wer^ to beroffie fully operational, schools would be a^t^ tb^bw^:; 
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8,A. l:DUQAT|ON QA2Ene > ' ' ' 

' No, 1 7i Vol, n, Week Endlno 1/7/03 r 
' VACAN0IE8 " . -^v 

APPOINTMENT TO NEWLY WABLrSHED/PEVELOPINQ''^ Hm 
SCHOOLS 1004 , ' 

In occordancG wilh oatabllahed prooeduroa, applications aro Invllad (or 
Iranafar to Royno||^ Eaaj and Auorloylo Park High Schoola. Appllcania, 

. ahould note lhat Ww llllina of theao posltiona la by Iranalar but outaldo Iho 
nornial procoaa, Appllcatlona (or Iheae poailiona ahduld bo on apparato 

. ED1 12 forme (uaing 1982 forma) markqd elthor REYNELLA EAST HIGH 
SCHOOL ONLY or ABERFOYLE PARK HIGH SCHOOL ONLY In box 18 on 
tho form. An atlactiod '•curriculum vltae" would bo approclatod These forma 
muai bo forwarded 

- ; Key •50001 # (Of Index # tocorilinuo 

Figure 6,5 Page or£:(/Mcor/oii (ia2erre Received pn TV Screens in 
Videotex Trial . 

immcdijpHely howjsnuch tl\e ordered g6<xls would cost; their availability 
ahd deh'vijry schedule, Further, as brdd tj^ vS^We^jp^^ 50 the inventory A 
would be immediately updated • V ' 

As part of the trial, tei^cj^jwS^ access the f^rfwca/zW 

Gazette, a regular bulletin dls^p by the Education Department to 
all schools: that is, teachers ir|Pc trial schools were able to read lhc ^_ _^ 
Education Gazette on their TV screens, rolHcr than in the usual^^^^li 
published form, brte-bf the sample pages is reproduced in^ Figure 'f ' 
-■^6.5. • - . ; - ' ■ ■ ^ \. v 

A number of problems were expclienccd in the trial of viyebtex (see, 
for example, Anderson and Ehvart, 1983)* Some teachers were less 
confident about, using the system than others; tHferC^ were some *" * 
di(Rcu||jts in:making c because^f busy lin^; fn^ when the 

telephone was connected to the school's television, it px^Q\m^^j^^ 
oF cither for other jiurposes. Despite^theie problems, the system 
demonstrated how information coul^be transferred to schools as it 
became available. In the case of thc^^^W^ Gazette, for example, 
the productionr-typesetting, printing, distnl)ution— is time-consiiming 
^ahd costly. The trial ^showed that it- is novv technically feasible w(th ^le 
^Jinking of TV, telephone; and computer to replace the current fortnigfitly 
; publication of this journal^ The^iit^licatiqnsJ of a nati * r 

service are enormous but most c^^atioitalxapplicatioris arp yet to be - ^ 
explored. ; • ; , N ■ ■ ' •"^■/'.v ^ ; ^ - 
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7 , : EMEROINQ ISSUES ' 

This concliullng chiiplor looks briefly «l some of th© emerging Isiiuofl In 
compuicr udiioullon for An»tr«llnn whools, In a floW itmi U qbanglns 
rapidly, It |h not poNslblq to hoc miioh lUrthor nhonil thim two or throp 
' years, the period of time currently oonflUlerod a gonernUpn In 
mlgfoprpccHflor technology, A second onvoiU Is thiu, with tlwlttrtevon 
development In achooU computing across Austr»lini wh«t lB'th6\!|lH of 
OS jm Issuo.'in some parts of the country may not yet be an Issue 
elsewhere, oi: may hove ceased |o he ^n Issue, 

Fobjectlvaa ; ' < ; 

The release of the Report of the Natldnol Adyisory Committee on 
Computers In Schools to the Commonwealth Schools Commission 
( 1 983b), together with the establishment of a national atructure to 
oversee the ollocatlon offederal funds, will result in Increased debate 
about national and state objectiyesTor computer education, This debate 
will form pari ' bf ;tho wider i^^^^ role and Impact of 

technology on Australian society/ 

; Contributing to the debate at the national ,^1^ are continuing 
discussions about objectives for schools Computing at the system and 
state levels such as, for Instance, the priority of computer awareness 
within computer education. Co=-operation between States In making 
Software available on advantagedus terms to contributing members and 
^ in framing of policies for computers in schools may extend further to 
' iflctude regions within Stales, and to embrace non^govemment and 

' J^^dlhtoli^^^^ computer systems, as stand-alones or networics, 
there . is / increasing debate within school » communities about ^ the 
^5 deployriifent of these sytems. Fpr secondat^ ischpols, wlfiWs emerging 
as an issue is that part of the regular ifijake of students has j^articipated 
in computer awareness courses at primary schobfwhil? other students,,- 
except for experience acquired informalfy, are entering secondary 
school with little or no kihowiedge of computers. An ur|ent is^ ate:all 
levels 4s the lack of any planned or corordinated activities at preisent,, 
with the result that transferripp s or even students progressing 

within the same school, ^.are not receiving a coherent introduction to ^ 



<?ompiii«rH iiMfl ooinpiilel' gnnoopis. Thia^lif otnirse, Is « problem of 
soluiohhniiQ^I oiirrlQUlum Boiwrnlly RHil is no^ speoino to oomputg^ 
tit|u«nllon,. , ' ' , ■ 

'■vNeads and Prl0rlt(p« '""'^'^v ■ ,"■ 

, A oontlniiinu Innuo Isjllw.fltleqiiftlofrepwrnllon of toaphers nlrendy in 
(ioliQols to \m CQmput^rd with oonfklQiioo In their reij\il«r tenolUng, This 
1106(1,18 iinlikoly to dim'Inlfili In the nouVftituro since mnriyienchors, nfter 

j an initinl ii^trmluotioh.to tlio now |eoluiology, wlali to ftirthor l|iOjr 

pro toe ocluo((tion of tenchors. The 
' ftinded schemes 

Je.^pme,lmin%iit^ 

||fij»'^MP,W^ change «nd legs behind, 

lii^lmpbrlhnco of tlils fnctor depends on whetlior tenclier employmgrit 
Is In nn expnndlnu or- declining phase. , ^ 

AtHininlstrntorsf as well as ijeorotnrlal stofT «n^ aide's In schDols,vn(jcd 
^onsltlorijlijdn In the planolnfiof copiputor development training coursbs. 
":0'0o Cu^rllnd Unl^lihoQl District In the United States ahil ln 
V5.eertain Airslralian St^f^rdlflbrent courses have beeti prpvlded fcr these 
groups since oxporience su^ests that school princlpalsj: (br instance-, arc 
noticeably less reticent and tentative about the new techhology in a „ 
group with other principals ^thi^ri in a wider group. c 

The special needs of girls is yet another issue with regard Ip 
computors in schools. Do boys tend to monopolize computers? Are 
there more opportunities for boys , to use computers because of 
frequency of use in certain, subjects? And- what is the role and 
participation of women in computer-related positions, both within the 
education sj(^|ef^ and, pUtside? These are, important questions with 
implicatioAs;,f0t' ;^^ for curriculum. The hon-involvembnt of 

women in computing is one of the major problems identified in the 
report of^the Sduth Australia Tertiary Education Authority (1983). 

Another aspect of the equity issue is the extent to which the provision 
of j^omputing facilities depends on .type of school, afiluence of school 
cothmUnity, or regional location. Problem$,pf distance and isolation in 
most States'mean. as Hoffman( 1 982) poin]s^ut, that to taEe equality ,of 
• accep'se^^^ 

What is likely to continue as an issue is. an attempt to i specify 
minimum standards for qom'puter equipment, and perhaps eyeh to aim 
for a common operating'system to^allow more' ready interchange of 
software. Developments in«thi9 area could become even more complex 



thnn iiipreHttiu, siiwe soiiie ol'llw wmpuier m«niil'ftoUlror« llml nifly in 
ihts l\iuire iloniln»(o Hiu peraoniil cdmpiiler niflrkel are yenojnief , 
riokl; ttn well, the ourreni market pliwe U witnessing « severe shnkeHjiii 
wlih the result timl some currently populur inltirocomputers nmy eeftse 
mflnur«olure, Tl)e flppeflrnnce of more ,|6^blt wlcwomputerji (tnd tMe i 
move townr^ts mure portable (httlterrpowered) systems, otnipled with 
l\»rther lUlvithees In technology, seem likely. «t least In the shor} term. to. 
conipll^jnto ilio ttttonipt to prwluce^ii common set of S|Wcirlcation» for 
uompiiter systems ncrtiss States or regions. .■ : >• 

UnpUl changes In technology also pose >rolMenis for soj^wm'^^ 
ilevolopors. Improved (Il8|< operating «ysi«Jms, for Instance, limit the life 
of H'oftwaro tlovelopeil fofjij^rHer versitVns of such systoriis. Choppin . 
(198*1) predicts thai other ilevolopmcnts, siich as software with aiidlb " 
Input bf; access il„ videodiscs, wlll'soverely rcducp the demand for 
curretifepltwaro. , » 

Ergbrtot]dc considerations will loom as issues loo. Qliestloni of 
furnltuxo do8ign (e.g. helglU of desks, typo of chairs) nnd eye , strain 
fcStJin^g from proibngod use or caused by monitors with flickprlng 
Iniagos, are beglnnihg to he raised. Mgbdng, too, will assume greater 
imixirtancc, giving fiso. to questions about source of light, sfircen 
rolieolipns, and glare, w , • ^ 

'. ScliooU;aro tominpirtder pressure from vendors of 

computer cquipmisnt, from the media, from parents, and from 
enthusiastic staff. £ionict3|mes schools commit' themseiver to heavy 
expenditure on microcomijiitcrs wllho^t determining how these are to 
be used. Par«jnts,arc''alsrfsfc^^^^ iand rejecting schools because of. 
schools* c6'r#titc^i5frcnQ|^ or nori-offcrings;. An issue that Ifas not been 
widely recognized wiiJi/espect to computer hardware is the extent to 
which sclioois mighufiscertain the kinds of computer experiences 
available in studcnu/homes with a view to com^ifsjuentlng theSc: 

Other pressures faced by schools result from competition for funds. 
The purchase of computer equipment is a major expenditure and one fof 
which a continuing 'budget is necessary. In "the typical business 
situation, for instance, an approximate rule ofthumb is that the cost of 
software is 80 per cent to 20 per cent fbr hardware. Yet some schools, in 
striving to purchase hardware, are failing to budget for software at all- in 
this sense,. cbp^puters arc corttpctiniffor funds at the expense of bthcr 
cquipmerit,¥t the expense of sbftwarc'which limits the use df computers, " 
and often at the expense of library purchases. ^ " ^ ; 

With limited l-esources and funds, a contentious Issue is to determine 
priorities in placing microcomputers in schools. This issue lips already 



... dkfel 

(VmimNon in (ifi r«iiU^^^^^ ibr '|«H4 liriitfi! \\w 

C(>inmniwci*lMv(loverniM mulonnl wHirt)p\tj«F eilMyrtilon 

program tbrrfl|^>id lijt lulijliilinar^ i\w 

t^^W^^ only, Somt? woiilil nrgiiy llmfiif r^sour^^H nrelliniiiad, «h« initiiil 

*^Wlif^u0 l^ir.im l|U^rine«iW^ «f iupj>()iliiig senior ii«lio(il«ytiyi|il^^^ 
niul, III ihii lahie limo, progrii**^ I'nim tlw 

mWni mimlym^ upw^riis, TN iiftiuelijiul of il^b*^^ iJt^nirrlttg «i iii^ 
nntioniii M^l i{i |)0iiitt))i;iiiril M (he Kytii^nvjiml NUttq kv^U iiiuiln niiuiy 

WItiHiv scluKilH* «n piiicrging Issu^^wU thiJ il^^^^ of HuppjMt (i>n 
iuliW4)isirativi? iippliciuion^ iti'e«^ Jhcs qf 

Nchcilitli(m/b sfmil(ffi^n)^|incss. ami like any busir^ps^l^^^^^^ 

4^^^^ «l<^itg;^th irt?iefvic;tf ftiKl 



pt^cscrvica inluo^MBm^^^ compufer harilwurc ml 

more cs;>gclal|yM^ ^inwijirc. Thin h^uii Avni> voiced by 

|;|iii:;Urf); nn their c^^H l'i>r itntional clonringliou&c for 

ami ^rtw;irlb;^^ and the co^'opcrativc 

<lcvoli>pnicnr$|||>^^ wflwarc' ( Shtfar?^ and Dale. 

I,0H3;78). 4|^M9^^ agencies* particularly if ItKated in 

OnikrhUn£^^ \yith suspicion by the States. An 

altcrnativci|^^ Ik a scries of regional clearinghouses. 

FH)ll(nving|(P^j)ritish Micr<H:l<jcironics Ktlucation Programme lead, 
these mignf cvclfi'cut across state boundarlc^^. and havevjusi a ?imaJP 
centralized co ordinating function. ^. / a 
An imjwrtant role ^o^ any clearinghouse for information about* 
computers and their t«e is a disscminatifTg one and th^crc, arc many ' 
J forms this might=*t^kt. Ipformation or Fact Sheets, such alSlfiire made 
available/by the QDiincil for Educational Tcehaology ;in the Unhcd 
Kingdom, would beSscfuL So, tm), N^ould a publNtion like 77|e Digest 
for S(ift\\anrReyiews: EducaHon, a new kind ilfjbumlrtr which made its 
first appcarimcc in 1983/ In lcK)SC-leaf formal, such a publication,' 
containing reviews of software rcadilji^ifl^^ailableln Australia, could h<?lp 
nieet a need fell by teachers in all Hu^jeet^rca^and Icycls. r 



Usage, and Approach 

The uso of computers in schools and classrooms is an area bristling with 
issues, most of which to dqte have received scant attention. For 
example, what Qro the educational implications of"using computers in " 
the regular classroom, perhaps drawn from a central resource, as against 
a centralized school facility for which'class groups are ^cheduled'^Does 
the type of organization adopted determine how computers are used, 
say, as tutor, tool, or tutee? This kind of question may be one of the 
major issues. to emerge in the use of computers in schools. 
' Not unrelated to this issue ii the \vh6le question of networking. 
Current practice in maiiy schools is to group 'a number of networked 
machines in.a single room. This is notthe only arrangement but it is thq 
most common. The advantages advanced are that it facilitates 
•maaagement, ii aids security, andiit results in ecpnomies from the 
:!shared use of peripherals like disk drives and printers. Whether there are 
■^■educational benefits besides these administrative and economic 
/advantages is a question to be debated. ' . , ^ 

There are other problems associated Nvith networks relating to 
licensjlg, fees, royalties for programnfiers, and^e participafion^^qf;^ 
publishers in edqpational software producti9n (Ande/§ori, 1983b): It is 
reported that a major problem for jngnyenjetwbrlTusers is 'getting 
software to nin at airj35(attrl983-74)lMuch software— for example, 
' that prpduced-fbr^he . BBC microcomputer in England where the 
^'pfeHominant usage is as a stand-alone— is found not to-r^ork on 
networks in Australia. 
While some of these problems may be short-term in that advances in 
* technology' will produce solutions, the locatibn of inicrocomputers 
^ within a schoortTtd the ^decision to pur/ihase', say, a network system in 
■ preference to a series of stand-alones are important issues impinging 
upon-xthe way teachers use computers and their approach to'^them. 

The whole question of copyright of computer programs is ^ highly 
contentious Issue. The Federal Court decision (December 1983)* that 
computer programs cannot be protected by copyright and the appeal 
against this decision (February 1984) sejsm certain to lead to demands 
for4:hange in- the copyright law 

Yet another issue iij^the immediate future is the high student-to- 
conlputer ratio. Even'm'the best equipped schools, computers are a 
scarce resoikce and a difficult task for teachers is the managemeht of 
thi^ resource; Diifferent organizational arrangements discussed by 
Vogler ' (1983) include the teacher using the computer -for 
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domonslralion, sludcnU working ut the computor:/ln "tailiups, and 
' individual use, For the administrator, tlioro are mifjor organizational 
problems taced with scheduling a limited number 9r microcomputcfrs, 
•oftdn just one, throughout a schooP^Scott, 1983b), >jl^Hat are the 
pedagogical implications of these various administrative constraints? 
Further issijies relate to the way computers are used at different 
^ school levels, Is there a diiTerenco, for instance, in usage between 
primary, and secondary schools, or between lower secondary and pre- 
lertiary levels? Are computers used differently in the different content 
areas? And does the type of organization, noted above, affect usage at 
different levels or in different subjects? Associated issues are how to 
implement the use of computers in schools and classrooms. 
\ A major need also is to re-examine teaching strategies to^akejceouiit--- 
of the impact that microco"mputers^areJiaving-i^ 
sometimes proniQte-tlje-iiserdfcompi^ to db the same kinds of things 
=^as werFdone before, frequently in thinly disguised versions of the same, 
w^y as previously, ancl often with no clear advantages. / : x 
Some schools are experimenting, not in any controlled way, with t|ie 
use of different kinds of software, such as^ word processing, database 
packages, and programniing language^^^hether some of these 
applications are more useftil at certain je^^ior in some subject f ields, 
and » whether certain applications are jnore appropriate as an 
• introduction to computers are question's likely to emerge as schools 
acquire more software and as different kinds of software are produced 
Vr educational use. 

. 0.utcomes 

Of all the imiJortant questions and issues about computers in schools, 
perhaps the most important would be expected to relate to outcomes. As 
Roblyer and King (1983:2) remark: / 

It would be a shame if [computer] use were predicated on the basis of *The 
kids love it and we can tell just by watching them that they lire really 
learning'. 'I ^ , 

The overriding impression, however, of schools computing in Australia, 
and elsewhere, is that much current practice rests more upon faith than 
upon a firm research foundation. This observation would, of coutse, 
apply not only to computer education. 

'It seems reasonable to surmise that, in the immediate future, an 
emerging issue must relate to the eJOfectiveness of computers in schools. 
As for some of the issues noted above, such a broad question is most 
usefully subdivided into a number of more manageable questions. 
92 

98 



, ElToctivonoHH mitjIU \mt bo iipprbximatoly' oquatqcl 'WiUi cowlitivo ^ J 
butcomos— lluu Is, Willi/ Browllf in sluclonfs' knowlcclijo and icnrning, ' " 
.Thdn a frnmov^k, liko that . put fowir^' by Taylor (1980) dnd , 
• discussed In ChaiWi/ could bo used to oxamlflq fho offoctivonosfl of 
the computer in the vi/rlous modes of tutor, tool, or tutco. There ore 
other related issues, For instance, as Ballard (1983:13) higliUghted 
recently;. ^ / " ' \ ) , ' * ' 

Computers in schools are.nlrendy unintcntionnll^x beingjiiiln-OpWay that- ; 
, reinforces socinrdlvifeipna Jn middle-Aflass-areas, computers tend \Q be use^i 
.:_^tO'develop''prQl)fcmfsoW (the child programming the machine); 

whileln lowcr-clriss hrens, they are being used for drill and practice actjvities, - 
(the machine programming the child). / 

Ajthough reference was being made i3rimarily to, observations ' in the • 
United States, the fuct that it was raised within a local context suggests 
the question as an emerging issue;here* - ' . • - * 

Other issues relate to affective outcomes resulting from t^e use of 
computers in schools. For some, an imjiortant quesfion is :students' 
attitudes to learning with computers. Again, such a question becomes 
more flefined by considering the varicyiis modes of computer use— for 
; example, as tutor, tool, or tyteeJ Indeed it is more than likely that , 
students' attitudes will vary agcording to the .Ways in which computer^ 
are employed- in schools. Mention *has been made of tfie use of- 
computers by boys and'girls, and so another issue concerns the jattitufles 
bf boys and girls to learning about, with, or from computers in schools. , 
Already suggestions are ""being* made that s6me computer activities, 
especially games, are more designed to appeal to boys' interests, and 
this is likel)^ tp remain a continuing issue. ^ « 1 ^ 

The attitude of teachers to the computer asjutor/tool/tutee is yet 
another issuefit was noted in Chapter 5 that many English and language 
teachers are becomminf attracjed to the use of the cdrhputer as a tom^ 
especially for word processing, and that computers are being used in 
conjunction witfi a process approach to students' written language. As is 
obvipus, none of the enferging issues disclissed in this^ chapter rests in 
isolation from other issues. Thus the attitude of teache'ts to computers is 
enmeshed with how they are used, which in turn delates to cognitive and 
affectiv^outcomes of students, and so on.; Many interrelated issues are , 
often entangled within any single issue. " ^ 

Evaluation V ' v 

To conclude this bnef overview of what appear to be sotne of the' 
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onturulna Ismios In scfujolH computina, Ihin roviow oIonon on wluU In « 
rocurriiVa Ihomo— computer ^Hol\warb, , / 
. While ovnluntion oncQmpnsHos many of the \m\m nironcly noted, nn 
iniporlnnl question concorns tho very nature of ovahuUion, criteria, 
Wliat criteria, for instance, iu;o j^^^^ 

_coursowftxo? There isirtenclency for some to i^hice mi\ior emphasis on 
the technical aspects of software; others regard computer software as 
not essentially difibrdfht from arty othfcr instructional procluct; and, of 
.course, there are many Intermediate positions, Whatever users' 
positions, the criteria to adbpt when evaliiating soPtwafre are likely to 
remain continuing questions, and ones which are not independent of 
issues relating to approach, (jnd usage. of computers, / . 

Related to evaluation^'criteria is the issue of field testing bf software, - 
While field testing is usually conducted during software development, it 
is essential also in the full evaluation of newly devleloped software. 
Teachers are well placed "to participate in this ^ycle of developing^ 
learning materials. Indeed they must be involved, for teachers are the 
crucial agents of change in schools computing, 
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NQTES . 

- V V- ■ ' ■ \- •, V ' -■>■ . ■ ■ . , 

ThV Australian suppliers ofsoftwftrOt COUi'SQwnro, And other coifiputor- " ' 
related materials described in the review are listed in ordjr of 
npi^oarance in the Jext, . ; ' ; , ' . 

J ; BritisH Brondanstirig Cofrporation^Tho Computer PrQgrnmmo* (.lO-pnrt 
! . tolbvision sorios); *Mnking the Most of the |^icro*;Avnilnblo on VHS and 
Beta formats througfi B^BC Entorprisos, Wostfibld Tpwora; 100 William 

Street; Sydney, Now South Wales 2000. rV 
2 British Broadcasting Con30rationi,T{ttacgcompa^^ Distributed by Barson 

Computers, 335 Johnston Street, Abbotslora, yktorla 3067. • 
•3 ' British Broadcasting Corporation, Boojcs and software: Available through 

Piuiian House, 150 Bouverie Street. Carlton, Vidtonia 3053, ' 
4 Minnesota Educational Computing Consortium, (Idurseware; Available 

through ComputerjB^ge, PO Box.44, Albert Parll, Victoria 3206,. r 
5' Five Ways. Software: Availla^le from Heinemanrt Publishers, PO Box 
: ,133, Richmond, Victoria 3121!)' ? . • 

6 Angle Park Cpmputiilg Centre (APCC). Software for both the Apple and \ 
^ ^BC microcomputers: Enquiries to be directed to the. Angle, Park 

, Computing C-e«tre, Trafford Streef, Angle Park, So\ith Australia ;5010, 

7 Macquarie University; Student Assessment Project: Further jnform'ation 
front Professor N. Bapmgart, School 6f Education, Macquarie University, 

, North Ryd6, New South Wales 2ili 

8 Archeological Search: Available for Apple and TRS-80 microcomputers 
from McGraW Hill, PO Box , 239, East Roseville, 'New Sduth Wales 
2069.^ . r . \f' 

9 Gold Dust Island: Available from Jadarajida Wiley, 65 V^Rond, 
Militoh, Queensland 4064'. v / v i 

10 yictoria. Education Department.^ Riea^ty in Maths EducatioA Project: , 
Materials available* ^ough Victorian Government- Bookshop, 41 Sr 
/Andrews^lace, East Melbourne 3002^ enquiries about the Project to be — 
directed to Mr I. 'Lowe, Education Department of Victoria, '234 
Queehsberry Street, Carlton, Victoria 3053. . y 

11 Elizabeth Computer Centre. The First Fleet Database: Convicts and -j 

- Computers; Birds of Antarctica: Enquiries to be directed, to Elizabeth 
Computet Centre, Cnr Warwick and Murray gtreets, Hobart, Tasmania 

• 7000. " v- ^ , ' / 

12 South Australia. Education Department. Computer awareness teacher . 
, suppbrt material produced by Angle Park Computing Centre: inquiries 

^bout availability to be directed to Educadon Department oPl South 
Australia, 31 Flinders Street, Adelaide, South Australia 5000. 

- ■■•■•i mt 
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